FDA approval of benzgalantamine exposes flaws in
the 505(b)(2) pathway for innovations on
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When the US Food and Drug Administration (FDA)
approved benzgalantamine (Zunveyl) in July 2024
for Alzheimer’s disease, it was hailed by its manu-
facturer as a ‘major breakthrough’' In reality,
benzgalantamine is a modified prodrug of an
older, modestly effective drug, approved through
an abbreviated regulatory process that required
almost no new clinical evidence of benefit or
safety. The decision illustrates how the FDA’s
505(b)(2) pathway, originally intended to speed
access to modified, similar versions of existing
medicines, has the potential to become a shortcut
to market access for products with uncertain clin-
ical value.

The 505(b)(2) pathway to FDA approval
The 505(b)(2) pathway, created under the 1984
Hatch Waxman Act, was designed to streamline
approvals for modifications of existing drugs by
avoiding redundant trials.” Such modifications
include new dosage forms, delivery routes and
combinations.*

In 2004, the number of 505(b)(2) approvals
exceeded that of new molecular entities approved
through the traditional 505(b)(1) for the first time.’
Since then, 505(b)(2) approvals have continued to
increase and now annually exceed the number of
new molecular entities approved, with >40 new
approvals per year (figure 1).°

Benzgalantamine’s path to approval
AlphaCognition,  benzgalantamine’s  sponsor,
argued that adding a benzyl moiety to galan-
tamine did not create a new molecular entity,
qualifying it for 505(b)(2) review.* This chemical
addition potentially prevents intestinal metabo-
lism, making the drug a prodrug that is converted
hepatically to galantamine.

Galantamine itself, first approved in 2001,
provides only a modest benefit in patients with
Alzheimer’s disease, improving cognition by a few
points on rating scales without altering disease
progression.” In a Cochrane review of >6000
participants, galantamine showed small improve-
ments in cognition and global function but at the
cost of frequent nausea, vomiting and dizziness.’
The therapeutic effect is therefore limited, raising
questions about whether its reformulation would
meaningfully improve outcomes for patients.

For benzgalantamine’s approval, the FDA
relied on four open-label pharmacokinetic studies
in about 35 healthy non-geriatric adults where
bioequivalence to galantamine was intended to be
demonstrated through plasma Cmax (peak plasma
concentration) and area under the concentration-
time curve (total drug exposure over time).® Impor-
tantly, bioequivalence studies were not completed
in the drug’s intended geriatric population.

Notably, benzgalantamine’s Cmax was about
200 above the accepted equivalence range,
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Figure 1  Comparison of approvals of new molecular entities (NMEs) via 505(b)(1) and prodrugs/reformulations via

505(b)(2), 1987-2017.
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technically failing to meet standard bioequivalence criteria. Still,
FDA reviewers concluded the deviation ‘was not expected to be
clinically relevant’.®

This regulatory flexibility is striking given the target popu-
lation: older adults with frailty, variable metabolisms, and high
rates of polypharmacy. In this population, even small pharma-
cokinetic differences may amplify toxicity risk (bradycardia,
syncope, gastrointestinal intolerance, drug-drug interactions).”
Despite that, no geriatric safety data were required.

Misleading and potentially harmful marketing

Following approval, AlphaCognition made several misleading
claims in its marketing materials. The company claimed that
benzgalantamine ‘represents a major breakthrough in Alzheim-
er'’s treatment’' In fact, benzgalantamine is a prodrug of an older
agent that itself delivers only modest clinical benefit, not a novel
treatment. They then state that benzgalantamine ‘offers the hope
of better tolerability.' As previously stated, it is unclear whether
benzgalantamine is actually safer than its parent drug, given the
lack of formal safety trials. Such claims risk misleading clinicians
into assuming superior safety or effectiveness, particularly for a
vulnerable older adult population.

Pharmaceutical marketing has been shown to influence
prescribing behaviour, including increased use of branded and
higher cost drugs.® Nursing homes, where polypharmacy is
common and residents are particularly vulnerable to adverse
drug effects, represent a setting in which optimistic safety claims
about new therapies may have outsized influence.® AlphaCogni-
tion’s corporate materials for benzgalantamine indicate that the
company has specifically targeted nursing homes.* Internal mate-
rials cite adverse effects of existing dementia drugs as a leading
cause of drug discontinuation in this setting and explicitly claim
that benzgalantamine is designed to avoid these effects, despite
the absence of clinical trial evidence demonstrating improved
safety.*

Zunveyl has entered the US market at about US$749 per month,
>10 times the cost of generic galantamine.'® AlphaCognition has
projected over US$200 million in annual revenue.* While not
enormous by pharmaceutical industry standards, these are costs
to Medicare Part D without clear added benefit. In aggregate, such
‘me too’ approvals undermine efforts to contain drug spending.

Reforms to the 505(b)(2) pathway
Manufacturers are exploiting a regulatory loophole that allows
approval of high-priced, minimally modified drugs based on
limited data. This does not imply bad faith; benzgalantamine
might indeed prove more tolerable than its predecessor. However,
without adequate testing, this remains speculative at best. As
505(b)(2) use expands, the risk of approving reformulations that
may lead to harm or waste will grow.
The FDA and the Centers for Medicare and Medicaid Services
could strengthen oversight through three targeted reforms:
1. Require comparative safety trials in the target population
whenever sponsors claim improved tolerability.
2. Coordinate FDA and Federal Trade Commission enforcement
to curb unsubstantiated ‘breakthrough’ or ‘safer’ advertising.
3. Require Medicare Part D plans to cover only 505(b)(2) drugs
that demonstrate proven clinical benefit.

Balancing innovation and safety

This tension between promoting innovation and protecting
patients lies at the heart of the FDA’s mission. In today’s
deregulatory climate, maintaining that balance is increasingly
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difficult. Benzgalantamine is a small but telling example of
how commercial incentives can outpace evidence. In turn, to
safeguard public trust, regulators should ensure that eviden-
tiary standards evolve alongside industry innovation and
subject commercial claims to rigorous scrutiny. Only through
such vigilance can healthcare advances continue to serve the
public good.

Contributors NKR drafted the article and is the guarantor and
corresponding author. He is a neurologist at the University of
California, San Francisco (UCSF) and the San Francisco VA
through the National Clinician Scholars Program. MAS and EW,
geriatricians at UCSF and the San Francisco VA, contributed
insights into how regulatory decisions such as the approval of
benzgalantamine affect real-world patient care, particularly
among older adults. JR and RR, researchers in regulatory policy
and drug approval at Yale, provided policy and Food and Drug
Administration (FDA) process analysis. NZ and RS, based at
Public Citizen in Washington, District of Columbia, contributed
expertise on pharmaceutical regulation. All authors critically
revised the manuscript and approved the final version. Sources
included FDA drug approval documents, corporate filings

and peer-reviewed literature on the 505(b)(2) pathway and
Alzheimer’s pharmacotherapy.

Funding The authors have not declared a specific grant for this
research from any funding agency in the public, commercial or
not-for-profit sectors.

Competing interests NKR'’s research is supported by the
National Clinician Scholars Programme, sponsored by the
Department of Veterans Affairs Office of Academic Affiliations
and the University of California, San Francisco. MAS receives
research support through a National Institutes of Health grant
(K24AG049057). MAS has received honoraria from the American
Geriatrics Society and royalties from UpToDate. JR and RR
currently receive research support through Yale University

from Arnold Ventures and the Greenwall Foundation. JR also
receives research support through Yale University from Johnson
and Johnson to develop methods for clinical trial data sharing,
from the Food and Drug Administration (FDA) for the Yale-
Mayo Clinic Center for Excellence in Regulatory Science and
Innovation programme (U01FD005938) and from the Agency for
Healthcare Research and Quality (RO1HS022882). JR formerly
received research support from the Medical Device Innovation
Consortium as part of the National Evaluation System for Health
Technology and has served as an expert witness at the request
of relators’ attorneys, the Greene Law Firm, in a qui tam suit
alleging violations of the False Claims Act and Anti-Kickback
Statute against Biogen that was settled in September 2022.

RR also receives research support through Public Citizen. RR
receives honourarium support from The Roosevelt Institute for
participation in the Reimagining America fellowship as well as
personal fees from Debevoise & Plimpton as a consultant outside
the submitted work and formerly received research support from
the FDA and the Stavros Niarchos Foundation. RR also serves on
the Board of Directors of the non-profit organisation, Doctors for
America, in an unpaid, voluntary capacity.

Patient consent for publication Not applicable.
Ethics approval Not applicable.

Provenance and peer review Not commissioned; internally peer
reviewed.

salbojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1Xal 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Aq paloaloid
"1sanb Ag 920z ‘Z yotew uo /wod fwg wgs//:dily woly papeojumoq '9z0z YdIe\ g Uo ZyTHTT-G202-waalwa/9eTT 0T se paysiignd 1s1iy NG CINE


http://ebm.bmj.com/

Open access This is an open access article distributed in
accordance with the Creative Commons Attribution Non
Commercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided
the original work is properly cited, appropriate credit is given,
any changes made indicated, and the use is non-commercial.
See: https://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Naveen Kumar Reddy https://orcid.org/0000-0001-7827-8916
Joseph S Ross https://orcid.org/0000-0002-9218-3320

References

1 Meglio M. FDA approves new-generation acetylcholinesterase inhibitor
alpha-1062 for mild-to-moderate alzheimer disease. Neurology Live; 2024.
Available: www.neurologylive.com/view/fda-approves-new-generation-
acetylcholinesterase-inhibitor-alpha-1062-mild-moderate-alzheimers

2 Mossinghoff GJ. Overview of the Hatch-Waxman Act and its impact on
the drug development process. Food Drug Law J 1999;54:187-94.

3 Darrow J, et al. The 505(b)(2) Drug Approval Pathway. Food Drug Law J
2021;74.

4 Alpha cognition corporate presentation. 2025. Available: www.
alphacognition.com/_resources/presentations/corporate-presentation.pdf

v

Lim AWY, Schneider L, Loy C. Galantamine for dementia due to
Alzheimer’s disease and mild cognitive impairment. Cochrane Database
Syst Rev 2024;11:CD001747.

Drug approval package: zunveyl. 2025. Available: www.accessdata.fda.gov/
drugsatfda_docs/nda/2025/2185490rig 1s000TOC.cfm

Mangoni AA, Jackson SHD. Age-related changes in pharmacokinetics and

[e)]

~

pharmacodynamics: basic principles and practical applications. Br J Clin
Pharmacol 2004;57:6-14.

Datta A, Dave D. Effects of Physician-directed Pharmaceutical Promotion
on Prescription Behaviors: Longitudinal Evidence. Health Econ
2017;26:450-68.

©

9 Morin L, Laroche M-L, Texier G, et al. Prevalence of Potentially
Inappropriate Medication Use in Older Adults Living in Nursing Homes: A
Systematic Review. J Am Med Dir Assoc 2016;17:862.

10 Benzgalantamine: drug information: uptodate. n.d. Available: https://www.
uptodate.com/contents/table-of-contents/drug-information/patient-drug-
information

Unleashing prosperity through deregulation. The White House, The

—_
oy

United States Government; 2025. Available: www.whitehouse.gov/
presidentialactions/2025/01/unleashing-prosperity-through-deregulation

BM] Evidence-Based Medicine Month 2026 | volume O | number O | 3

salbojouyoal Jejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1Xal 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Aq paloaloid
"1sanb Ag 920z ‘Z yotew uo /wod fwg wgs//:dily woly papeojumoq '9z0z YdIe\ g Uo ZyTHTT-G202-waalwa/9eTT 0T se paysiignd 1s1iy NG CINE


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-7827-8916
https://orcid.org/0000-0002-9218-3320
www.neurologylive.com/view/fda-approves-new-generation-acetylcholinesterase-inhibitor-alpha-1062-mild-moderate-alzheimers
www.neurologylive.com/view/fda-approves-new-generation-acetylcholinesterase-inhibitor-alpha-1062-mild-moderate-alzheimers
https://pubmed.ncbi.nlm.nih.gov/11758572
www.alphacognition.com/_resources/presentations/corporate-presentation.pdf
www.alphacognition.com/_resources/presentations/corporate-presentation.pdf
http://dx.doi.org/10.1002/14651858.CD001747.pub4
http://dx.doi.org/10.1002/14651858.CD001747.pub4
www.accessdata.fda.gov/drugsatfda_docs/nda/2025/218549Orig1s000TOC.cfm
www.accessdata.fda.gov/drugsatfda_docs/nda/2025/218549Orig1s000TOC.cfm
http://dx.doi.org/10.1046/j.1365-2125.2003.02007.x
http://dx.doi.org/10.1046/j.1365-2125.2003.02007.x
http://dx.doi.org/10.1002/hec.3323
http://dx.doi.org/10.1016/j.jamda.2016.06.011
https://www.uptodate.com/contents/table-of-contents/drug-information/patient-drug-information
https://www.uptodate.com/contents/table-of-contents/drug-information/patient-drug-information
https://www.uptodate.com/contents/table-of-contents/drug-information/patient-drug-information
www.whitehouse.gov/presidentialactions/2025/01/unleashing-prosperity-through-deregulation
www.whitehouse.gov/presidentialactions/2025/01/unleashing-prosperity-through-deregulation
http://ebm.bmj.com/

	FDA approval of benzgalantamine exposes flaws in the 505(b)(2) pathway for innovations on existing drugs
	The 505(b)(2) pathway to FDA approval
	Benzgalantamine’s path to approval
	Misleading and potentially harmful marketing
	Reforms to the 505(b)(2) pathway
	Balancing innovation and safety
	References


