Motwani et al., IJPSR, 2026; Vol. 17(2): 408-416. E-ISSN: 0975-8232; P-ISSN: 2320-5148

IJPSR (2026), Volume 17, Issue 2 (Review Article)

-

INTERNATIONAL JOURNAL . %
v

o
FHARMACEUTICAL Sciences
AND
ResearcH

Received on 17 July 2025; received in revised form, 24 September 2025; accepted, 26 October 2025; published 01 February 2026
ME-TOO DRUGS: A REVIEW OF THEIR ROLE AND IMPACT ON HEALTHCARE
Anurag Motwani *, Kiran A. Bhave and Tejal Patel

Department of Pharmacology, HBT MC & Dr. R. N. Cooper Hospital Vile Parle West, Mumbai - 400056,
Maharashtra, India.

Keywords: ABSTRACT: Me-too drugs are pharmacologically active compounds
that have structural similarities to the first-in-class compound.
Approximately 60% of drugs on the World Health Organization's list of

essential treatments fall into the "me-too" category. They are an important
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but contentious component of modern pharmacotherapy, with minor
improvements in cost, efficacy, side effects, and compliance on one side
of the coin, while on the other side it faces criticism for its growing
popularity in a profit-driven development, in absence of new innovation
and improper regulatory scrutiny. This review focuses on the primary
reasons for the development of me-too drugs whether it is pharmaceutical
company driven or actually benefiting patients, as well as the challenges
they must overcome, regulatory requirements, differences with the
biosimilars and future prospects. We found that me-too drugs have
certain limitations in that they lack sufficient innovation affecting new
drugs or target development, yet they are considered crucial for
expanding treatment options, particularly for patients who cannot tolerate
the first-in-class medication.
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INTRODUCTION: The term "me-too drug” refers
to a pharmaceutical product that is typically similar
in structure to an already-approved medication; this
could be interpreted as a pharmacologically active
compound that shares structural similarities with a
first-in-class compound, is considered to be in the
same therapeutic class as the original compound,
and is used for the same therapeutic purposes.
However, there may be some differences, such as
the specificity of pharmacological action, the
profile of adverse reactions, or drug—drug
interactions.
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In 1956, Louis S. Goodman, co-editor of Goodman
and Gilman, addressed "the problem of the
introduction of me too' drugs, that is, drugs without
any signal advantage of any sort *." The term Me-
too drug is also synonymous with derivative
medications, molecular modifications and follow-
up drugs 2.

A first-in-class drug is a novel medication with a
confirmed target and binding, which is an example
of true innovation. Me-too medications seek to
enhance the first-in-class medication by, for
instance, increasing its potency, lowering its side
effects, or providing more convenient dosage (such
as oral rather than intravenous), with the ultimate
goal of creating a brand-new medication that is
regarded as best-in-class. For instance, lovastatin as
the first statin became popular as the first of its
kind to lower cholesterol levels by inhibiting the
enzyme HMG-CoA reductase. However, other me-
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too statins which were introduced later, like
atorvastatin, is more successful in the marketplace
than any other statin *. Some me-too drugs are only
slightly altered formulations of a company’s own
drug, packed and promoted apparently offering
something new. An example is the gastric acid
reducing medication esomeprazole, marketed by
the same company that makes omeprazole.
Omeprazole is a mixture of two stereoisomers;
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esomeprazole contains only one of the isomers has
higher bioavailability and is eliminated less rapidly.
Development of esomeprazole created a new phase
of market exclusivity, although generic versions of
omeprazole are marketed, as are branded congeners
of omeprazole/esomeprazole. Both omeprazole and
esomeprazole are now available over the counter-
narrowing the previous price difference 2.

TABLE 1: GIVES CERTAIN EXAMPLES OF HOW ME-TOO DRUGS DIFFER FROM THE FIRST-IN-CLASS IN

THEIR STRUCTURES-ACTIVITY RELATIONSHIP

First-in class Drug

Me-too Drug

Change in Molecular Structure

Omeprazole”

Bl

Esomeprazole®

’

Simvastatin ’

Ciprofloxacin *°

Esomeprazole is the S-enantiomer.
The position of the methoxy group
on the benzimidazole ring differs (6-
methoxy in omeprazole vs. 5-
methoxy in esomeprazole) and
chirality at the sulfoxide sulfur atom.

Simvastatin is 2,2-dimethylbutyrate
ester, which is replaced by 2-
methylbutyrate ester present in
Lovastatin

Ciprofloxacin differs from nalidixic

acid by replacing the ethyl and

methyl groups with a cyclopropyl

y  and a fluorine at positions 1 and 6,

3 respectively, and introducing a
piperazinyl ring at position 7, while

retaining the core quinolone
structure

0 0

About 60% of drugs on the World Health
Organization’s list of essential treatments fit into
this “me-too” category, and more than 50% of the
50 novel drugs approved by the FDA in 2024 relied
on pre-existing targets °.  Pharmaceutical
companies justify the development of me-too drugs
by claiming that they provide improvements in
cost, efficacy, side effects, and compliance.
Sceptics have questioned the growing popularity of

International Journal of Pharmaceutical Sciences and Research

me-too(s), their use of R&D funds, and their impact
on the development of new treatments **. Fig. 1
highlights the huge difference in the number of
publications on first-in-class vs me-too drugs from
a Pubmed search. Given this context, it is evident
that even though large number of me-too drugs are
introduced in market as compared to first in class
drug, the number of publications related to first-in-
class is much more in number than me-too drugs.
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FIG. 1: A PUBMED SEARCH FOR NUMBER OF PUBLICATIONS ON “ME-TOO DRUGS” AND “FIRST-IN-
CLASS DRUGS” FROM 1975 TILL JULY 2025 GAVE 141 RESULTS AND 13178 RESULTS RESPECTIVELY

Hence it is essential to investigate the primary
reasons for the development of me-too drugs, as
well as the challenges that they have to face.

Reasons for Development of Me-Too Drugs:
Financial Benefit to the Company: A company
who developed a first-in-class drug has all the
target molecule, scientific data and leading to lower
cost of R&D for making a me-too drug. Now they
just have to screen for the structurally related group
of compounds. Not just one but multiple congeners
(structurally different) are developed, in case one
drug fails the others act as a backup. Also, the staff
is already trained for the first-in-class drug, so no
further training of staff required for the me-too
drug. Hence the financial benefit to company is
obvious *.

Superiority to First-In-Class Drug: Some me-too
drugs are better than the parent or first-in-class
drug in terms of efficacy, safety and tolerability.
Examples include (the drug mentioned former is
me-too while latter are first in class):

e Ranitidine vs Cimetidine adverse

reaction)

(more

e Simvastatin vs lovastatin (less efficacious)
e Escitalopram vs Citalopram (less efficacious) 3

Improved Pharmacokinetics: Me-too drugs often
exhibit improved pharmacokinetics through
enhanced bioavailability, prolonged half-life, or
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optimized metabolism, leading to better efficacy
and reduced dosing frequency. Examples include:

Improved Metabolism/Absorption: Acyclovir has
poor oral bioavailability (~15-30%). Valacyclovir
is a L-valyl ester prodrug with ~55%
bioavailability, allowing less frequent dosing and
better systemic exposure leading tohigher Cmax
(3-5x acyclovir after equivalent dose) **.

Decreased Frequency of Administration:
e Atorvastatin (OD) vs lovastatin (BD)

e Zoledronate (once vyearly) Vs Alendronate
(once weekly)

e Semaglutide (once weekly) vs exenatide (twice
daily) *°

Improved Bioavailability:

e Esomeprazole has a higher oral bioavailability
(~89% vs. 50-60% for omeprazole), leading to
more consistent acid suppression.

e Ciprofloxacin has higher oral bioavailability
(~95% vs 50% for nalidixic acid) making it
more potent and higher antibacterial activity *°

Faster Market Entry: Regulatory pathways, such
as 505(b) (2) in the U.S., allow for expedited
approval using existing data, leading to quicker
launches. This helps the pharmaceutical company
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to quickly launch a me-too drug, which ultimately
leads to faster return on investment %7,

In India, Bioequivalence (BE) and Bioavailability
(BA) Studies for Me-Too Drugs needs to be
conducted instead of full clinical trials, cutting the
approval time significantly *.

Alternatives for Physicians: Physicians can
choose drugs among multiple options from the
same class for the same therapeutic indication;
taking into consideration the drug with least
adverse effect and maximum efficacy, which may
or may not be present the first-in-class drug.

Also, in case of parent drug shortage there is an
option for using me-too drugs, that is clinically
interchangeable, ensuring uninterrupted supply for
optimum patient care and treatment outcomes *°.

Challenges with Me-Too Drugs:
Resource Reallocation: Focusing on me-too drugs
can divert resources away from the development of
truly innovative drug targets (lack of innovation is
a key challenge), potentially slowing the
advancement of novel therapies .

Example: The development of rosuvastatin, a
statin introduced after existing options like
atorvastatin and simvastatin, involved significant
investment. While rosuvastatin  demonstrated
efficacy in reducing cholesterol levels, its
development may have diverted resources from
exploring novel lipid-lowering therapies .

Economic Impact: Introduction of a second or
third compound of the same class into a therapeutic
area tends to increase rather than decrease market
share, the proliferation of me-too drugs can result
in higher healthcare costs without commensurate
therapeutic benefits. While they may be cost-
effective in the short term, they can raise costs over
time 2,

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Example: The introduction of esomeprazole, a
proton pump inhibitor (PPI), followed the earlier
release of omeprazole. Despite esomeprazole's
similar mechanism of action, its launch did not lead
to reduced healthcare costs. Instead, marketing
strategies maintained high prices, increasing overall
healthcare  expenditures  without  significant
therapeutic advancements .

Market Saturation: The introduction of multiple
similar drugs can saturate the market, leading to
confusion among healthcare providers and patients
complicating therapy options **.

Example: The market for selective serotonin
reuptake inhibitors (SSRIs) expanded with multiple
similar drugs, including fluoxetine, sertraline,
paroxetine, and escitalopram. This proliferation led
to challenges for healthcare providers in
distinguishing  among  options,  potentially
confounding treatment decisions due to minimal
clinical differences .

Regulatory  Scrutiny: Regulatory agencies
demand clear justifications for approving me-too
drugs over existing therapies.

Example: The approval process for sitagliptin, a
dipeptidyl peptidase-4 (DPP-4) inhibitor for
diabetes, was followed by the introduction of
similar agents like vildagliptin and saxagliptin.
Regulatory agencies required substantial evidence
demonstrating that these subsequent drugs offered
distinct advantages over existing therapies, leading
to increased scrutiny and, in some cases, delayed
approvals %.

After looking at the reasons and challenges,
enlisted below (refer Table 2) are certain examples
of main drug classes comparing first-in-class drug
with year of approval and its corresponding me-too
drug that was approved soon after:

TABLE 2: COMPARISON OF ME-TOO DRUGS VS. FIRST-IN-CLASS DRUGS

Category First-in-Class Drug with

approval year

Me-Too Drug with
approval year

Comments on me-too

27,28,

Antineoplastic Nivolumab (2015) (PD-
2 1/PD-L1 inhibitors)
Palbociclib (2015,
CDKA4/6 inhibitor)
Imatinib
(2001, first TKI)

Tislelizumab (2021)

Ribociclib (2017)

Dasatinib (2006)

Engineered to reduce FcyR binding and
complement-1q binding, lowers
hyperprogression risk.

Less fatigue and financial difficulties, more
cardiac side effects
More potent BCR-ABL inhibition, effective in
imatinib-resistant CML.
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Antimicrobials > 3"
32

(Fluoroquinolones,

Beta-lactams,
Macrolides)

Antitubercular %%

Antiretroviral %%

Antifungal >’

Antimalarial %
Antidiabetic *
Antihypertensive “

Anticoagulant **

NSAID #
SSRIs *
H1 Antihistamines
44
H2 Blockers *
Proton Pump

Inhibitors (PPIs) “¢
Statins *

PDE-5 Inhibitors ¢

Nalidixic Acid (1962,
Fluoroquinolone)

Erythromycin (1952,
Macrolide)

Ampicillin (1961,
Penicillin derivative)
Ethinonamide (1960,

mycolic acid synthesis
inhibitior)
Rifampicin (1967, RNA
Polymerase inhibitor)
Zidovudine (AZT, 1987,
first NRTI)

Nevirapine (1996, First
NNRTI)
Ketoconazole (1981)
Chloroquine (1947)
Liraglutide (GLP-1
Agonist, 2010)
Captopril (1981, First
ACE Inhibitor)
Ximelagatran (2004, oral
DTI)
Celecoxib (1998)
Fluoxetine (1987)
Diphenhydramine (1946)

Cimetidine (1977)

Omeprazole (1988)

Lovastatin (1987)

Sildenafil (1998)

Ciprofloxacin (1987)
Clarithromycin
(1991)
Amoxicillin (1972)

Prothionamide (1972)

Rifabutin (1992)

Didanosine (ddl)
(1991)

Efavirenz (1998)
Itraconazole (1992)
Hydroxychloroquine

(1955)
Semaglutide (2017)
Enalapril (1985)

Dabigatranetexilate
(2010)

Rofecoxib (1999)
Sertraline (1991)
Chlorpheniramine
(1951)
Ranitidine (1981)

Lansoprazole (1995)

Simvastatin (1991)
Atorvastatin (1996)

Tadalafil (2003)

Fluorine atom at position number 6, leading to
increased potency up to 100 times and better
tissue penetration
Improved acid stability, better tissue
penetration, longer half-life, category C in
pregnancy (erythromycin being category B)
Better oral absorption, less Gl disturbance.

Fewer resistance issues and better tolerability.

Longer half-life, allows weekly dosing and
fewer adverse effects
Used in advanced HIV, has more adverse
effects such as pancreatitis and rarely used
nowadays.

Fewer drug-drug interaction with, less Gl side
effects and more CNS side effects
Better absorbed, fewer interactions, fewer
adverse effects
Less retinal and cardiac toxicity, longer half-
life.

Once-weekly dosing, greater reduction in
HbAlc, more expensive
Prodrug activation, fewer side effects due to
removal of sulfhydryl group, longer duration,
Prodrug activation, fewer drug interaction, less
bioavailable (Ximelagatran discontinued due to
hepatotoxicity)

Withdrawn due to high cardiovascular risk

Has a shorter half-life, fewer drug interactions,
fewer adverse events.
Less drowsinessdue to lower CNS penetration.

Does not contain the imidazole group and
hencehas fewer drug interactions and adverse
effects (cimetidine is withdrawn)
Slower onset of action but has faster effect on
the relief of symptoms of GERD
Extra methyl group hence superior in terms of
decreasing lipid fractions. Longer half-life and
more potent LDL reduction.

Longer duration (36 hours vs. 4-6 hours for
sildenafil) with improved psychological
outcomes, decreased flushing but moremyalgia.

After an overall understanding of me-too drugs, it
is also important to differentiate them from
biosimilars.

Biosimilars: Biosimilars are biological products
that are highly similar to an already approved
reference biologic, with no clinically meaningful
differences in terms of safety, purity, and potency
over the course of treatment *. Biosimilars are
complex, large-molecule drugs derived from living
cells or microorganism, which are similarin
structure, function, and clinical performance .
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Difference between Biosimilars and Me-Too
Drugs: The me-too drugs are structurally altered
forms of proven drugs having minor changes in
molecular structure, and they typically aim to
improve efficacy, safety, or pharmacokinetics *
Both offer several advantages, however neither of
them are considered to be new chemical entities
(NCEs). Me-too drugs only require structural and
clinical comparability  evaluations  unlike
biosimilars which need to undergo all phases of
clinical trials 2
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While biosimilars aim to reduce treatment costs
and increase accessibility without altering
therapeutic efficacy, me-too drugs often compete
within a drug class by offering slight improvements
in clinical outcomes *°. Biosimilars offer several
advantages over their reference biologics, primarily
in terms of cost reduction and accessibility. They
promote market competition and are priced 10—
35% lower than their reference products, enhancing
affordability and improving patient access to
essential biological therapies *°. They contribute to
healthcare sustainability by reducing the financial
burden of biologic treatments, allowing healthcare
resources to be reallocated toward newer and more
innovative treatments. Moreover, biosimilars may
serve as alternatives for patients who experience
hypersensitivity reactions to original biologics due
to differences in excipients or delivery devices.
Example- the availability of biosimilars for
rituximab and trastuzumab has led to innovations
like subcutaneous formulations of the originals *°.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Despite these advantages, biosimilars also come
with notable disadvantages. Their manufacturing
process is complex, which, although cheaper than
original biologics, still results in high development
costs. Regulatory approval is another challenge, as
biosimilars undergo extensive comparability
studies rather than the simpler bioequivalence
testing required for me-too drugs. Interchange
ability and immunogenicity pose a challenge, as
slight molecular variations between biosimilars and
their reference products may lead to different
immune responses and therefore need physician’s
approval  before switching to biosimilars;
necessitating long-term  pharmacovigilance .
Lastly, in spite of the cost benefits physicians and
patients may continue to favor the original biologic
due to brand trust %,

The important differences between biosimilars and
me-too drugs are given below (refer Table 3.)

TABLE 3: COMPARISION OF BIOSIMILARS VS ME-TOO DRUGS

Feature Biosimilars

Me-too drugs

Definition

potency
Manufacturing Process
Regulation Pathway

Clinical Trial
PK/PD and 1 clinical study to demonstrate
biosimilarity
Immunogenicity studies Mandatory

Cost Impact
Innovation

Highly similar to an approved biologic with no
clinically meaningful differences in safety, purity, or

Complex, living cell-based
Approved under 351(k) BPCIA in the U.S., following
EMA/WHO biosimilar frameworks globally
Requires extensive analytical comparability + at least 1

Reduces healthcare expenses
No major innovation, maintains efficacy

Structurally related to first-in-class
drug and are Chemically modified

Chemical synthesis-based
Abbreviated approval: often via
505(b)(2) in the U.S.

Often limited or none; if
bioequivalence is shown, clinical trials
may not be needed
Not mandatory
May not significantly reduce costs
Often introduces improvements in
PK/PD profile

Future Directions:

Strict Regulatory Guidelines: After generic drugs
become available in a therapeutic class, the benefits
of approving a new me-too drug in the same class
are almost certainly outweighed by its downsides.
For example, the proton pump inhibitor
dexlansoprazole was approved, more than 6 years
after generic omeprazole became available. Thus,
the approval of me-too drugs raises several
questions: are so many agents in a single
therapeutic class really needed, particularly when
generic drugs are available, and, if not, what should
be done about it? This necessitates the need for
strict regulatory guideline, FDA can devote public
resources to the evaluation of each new me-too

International Journal of Pharmaceutical Sciences and Research

drug. An alternative approach is to review me-too
drugs through established regulatory norms, such
as proving noninferiority or superiority to first in
class drug *.

Artificial Intelligence (Al): Pursuing new targets
and therapies is essential to reversing the herding
trend, and one of the tools for doing this is Al.
Herding or repeated drugs having same targetsand
the overall effect of this “me-too” style of
innovation sets limits in drug development. Al
offers the ability to navigate the vast chemical and
biological landscape, uncovering hidden patterns
and relationships that traditional methods overlook.
By integrating data from genomics, proteomics and
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cheminformatics, Al can identify novel targets that
have been underexplored, evaluating their potential
with remarkable speed and accuracy. For example,
AstraZeneca, in collaboration with Benevolent Al,
has identified novel targets in chronic kidney
disease (CKD) beyond the well-known renin-
angiotensin  system, opening pathways to
treatments focused on Kkidney fibrosis and
inflammation. Hence, with Al new targets can be
explored, later that can be used to change structure
and produce newer me-too drugs °*.

Improving Access to Medicines: Rapid growth in
pharmaceutical expenditures and high prices have
greatly hampered access to medicines, especially in
developing countries like India **. Through efforts
to develop me-too drugs, combined with national
drug price negotiation and reimbursement policies,
developing countries might improve access to more
affordable medicines. Locally developed me-too
drugs may induce price competition and help to
negotiate overall cost of similar internationally-
developed products .

CONCLUSION: The me-too drugs are
pharmacologically comparable to first-in-class
drugs and are generally created as substitutes for
marginal improvements in efficacy, safety, or
pharmacokinetics. Although they are sometimes
criticised for lacking sufficient innovation which
set limits to the new drug or target development,
yet they are considered crucial for expanding
treatment options, particularly for patients who
cannot tolerate the first-in-class medication. Some
me-too medications, like statins and [B-blockers,
have shown remarkable therapeutic benefits,
including better pharmacokinetics and fewer
adverse effects.

Apart from this one more reason for the
development of me-too drugs is to decrease overall
medication cost by increasing market competition.

Economically, their development is primarily
market-driven, with pharmaceutical companies
seeking to capture a share of established

therapeutic markets. However, as a result of
aggressive marketing strategies, there are concerns
that healthcare costs will rise, which contradicts the
reason for their development. It is critical to
address the me-too mindset, which accepts a minor
increase in market share or a portion of another
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drug's current market share. Additionally, their
presence in the market contributes to drug supply
stability, preventing shortages and ensuring
continued availability of treatment options. Despite
these benefits, critics argue that the proliferation of
me-too drugs diverts investment away from the
development of groundbreaking innovations,
potentially slowing progress in drug discovery. On
the other hand, they contribute to clinical
knowledge by generating additional research and
comparative data within their respective drug
classes. The overall impact of me-too drugs on
healthcare depends on regulatory policies, pricing
strategies, and how they are integrated into
treatment protocols; making them a vital yet
debatable component of modern pharmacotherapy.
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