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ABSTRACT— Generic medicines now anchor national

cost-containment strategies worldwide, yet filing
pathways remain subject to region-specific statutory
mandates and administrative cultures. Building on
existing scholarship, this study deepens the comparative
lens by triangulating newly published guidance
documents (e.g., ICH M13A/B, GDUFA III manuals) with
real-world approval metrics from 2019-2024. We quantify
how dossier architecture and bioequivalence (BE)
expectations converge scientifically—both agencies
mandate 80-125 % confidence-interval limits for Cmax
and AUC—while diverging procedurally in clock-stop
application models, reference-product definitions, and
user-fee regimes. Expanded analysis of 35 first-cycle
approval case studies reveals that FDA’s “first-cycle
failure” rate has fallen to 19 % post-GDUFA III, whereas
the EMA’s decentralised procedure still exhibits a 27 %
composite refusal or withdrawal rate, largely driven by
Module 3 quality gaps. Furthermore, a pharmaco-
economic simulation shows that every month of
regulatory delay costs European health systems an
estimated €72 million in foregone generic savings, versus
US$95 million in the United States. Our findings suggest
that enhanced adoption of parallel scientific advice,
aligned Module 1 templates, and harmonised
pharmacovigilance reporting could collectively trim
median review timelines by 15-20 %. Policy-makers are
urged to institutionalise joint BE protocol assessment
pilots and rationalise fee structures to prevent SME

attrition.
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INTRODUCTION

The global generic-medicine landscape has shifted from a
cost-containment option to a core pillar of national
pharmaceutical strategies. In the United States, first-generic
approvals climbed to 111 dossiers in calendar-year 2024—the
highest on record—saving an estimated US $373 billion in
drug spending over the past five years. During the same
period, the European Medicines Agency (EMA)
recommended 77 new human medicines for marketing
authorisation; roughly half were generics or hybrid/complex
generics that account for more than two-thirds of prescription
volume across EU markets. While these headline figures
suggest an increasingly harmonised environment for
multisource products, sponsors still confront a patchwork of

region-specific legal mandates, dossier formatting quirks and
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fiscal policies that shape development timelines and

investment return.
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Figure-2.Evolution of Generic Medicine Approval Processes

Divergence is rooted as much in statute as it is in
administrative culture. In the United States, the Hatch—
Waxman Act of 1984 institutionalised the Abbreviated New
Drug Application (ANDA) pathway, assigning the Food and
Drug Administration (FDA) direct approval authority under
§505 (j) of the Federal Food, Drug, and Cosmetic Act.
Conversely, the EMA issues a scientific opinion that must be
ratified by the European Commission, inserting an additional
political layer and extending the binding legal timeline by
about 30 days. Both agencies rely on International Council
for Harmonisation (ICH) guidance to define the scientific
evidentiary bar, yet their procedural interpretations differ at
key junctures. The recently adopted ICH M13A guideline on
bioequivalence (BE) studies for immediate-release solid oral
dosage forms formalises globally harmonised study
designs—standardising food-effect investigations,
confidence-interval  calculations and replicate-design
triggers—but leaves implementation details to national
regulators. Consequently, FDA and EMA now share almost
identical pharmacokinetic (PK) acceptance criteria (80 — 125
% CI for Cmax and AUC) yet diverge in the statistical
conditions that permit reference-scaled widening of PK

limits.

Fiscal and administrative considerations add further
complexity. Under the Generic Drug User Fee Amendments
(GDUFA I1I) the FDA now charges US $321 920 per ANDA
for FY 2025, while imposing tiered programme fees on
applicants according to portfolio size. EMA fees are lower in
absolute terms (€64 000 for a centralised application) and are
discounted by 40 % for small- or medium-sized enterprises
(SMEs) and 100 % for micro-sized firms. These asymmetries
influence dossier-sequencing strategies, with more than 60 %
of SME respondents to a 2024 industry survey indicating a
“Europe-first” approach despite the EMA’s longer overall
calendar time to decision. On the scientific front, the FDA’s
Office of Generic Drugs (OGD) and the EMA’s Human
Medicines Division launched a Parallel Scientific Advice
(PSA) pilot in 2023 that targets complex/hybrid generics,
promising to shrink pre-submission uncertainty and reduce
redundant questions during assessment. Against this evolving
backdrop, our study updates and extends earlier comparative
analyses by (i) integrating 2024-2025 regulatory changes, (ii)
quantifying first-cycle approval outcomes, and (iii)
estimating the macro-economic cost of residual procedural

divergence.

LITERATURE REVIEW

Historical convergence and residual divergence:

Scholarship tracing the transatlantic regulatory journey can
be divided into three chronological phases. The foundational
phase (1984-1995) centres on the parallel emergence of
Hatch—Waxman in the USA and EU Directive 87/21/EEC,
setting minimum scientific standards for pharmaceutical
equivalence. The harmonisation phase (1996-2016) is
dominated by successive ICH Q-series quality guidelines and
the EMA’s 2001/83/EC recast that codified mutual-
recognition and decentralised procedures. The fine-tuning
phase (2017-present) introduces granular product-specific
guidances and collaborative pilots such as PSA, reflecting a
maturing landscape keen to ecliminate residual friction

without legislative over-haul.
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Scientific guidance and methodological alignment:

Davit et al. (2019) and later Davit et al. (2024) demonstrate
how real-time PK metrics, dissolution testing and modelling
approaches have converged since the release of the EMA’s
Guideline on the Investigation of Bioequivalence (current
revision 1) more than a decade ago. The new ICH M13A Step
4 guideline, effective January 2025, cements this trend by
standardising definitions for replicate designs, variability
scaling and food-effect cohorts, thereby reducing scientific
uncertainty. Yet differences in statistical practice remain:
FDA allows reference-scaled average BE when within-
subject variability (CVwWR) exceeds 40 %, whereas EMA
prescribes a 30 % trigger and discourages inflating study size

purely to justify interval widening.

Administrative economics and SME dynamics:

Economic analyses by Kesselheim & Avorn (2020) and Taki
& Kesselheim (2022) quantify generic-driven savings but
also emphasise the distortive effect of asynchronous
approvals on price erosion trajectories. Recent policy papers,
including the FDA’s 2024 First-Generic Approvals report
and EMA annual activity metrics, corroborate these findings
by documenting how first-cycle rejections or clock-stops
delay price competition by three to nine months. However,
literature exploring the interplay between fee structures and
SME entry is scarce. Our review incorporates EMA fee-
reduction data (published January 2025) and GDUFA III rate

tables to model SME participation elasticity across markets.

Collaborative pilots and path-finder programmes:

Studies by Guo & Huang (2023) and white papers from both
regulators describe burgeoning collaboration on complex
generics through the PSA pilot. Early metrics indicate a 25 %
reduction in duplicated questions and a 17-day shortening of
the scientific-advice phase, but independent peer-reviewed
evaluation is still limited—highlighting a key area for future

academic enquiry.

METHODOLOGY

Study design and scope:

We adopted a convergent mixed-methods framework,
integrating qualitative coding of regulatory texts with
quantitative analysis of approval timelines and cost-saving
simulations. The study focuses on immediate-release oral
dosage forms covered by ICH M13A and excludes biologics,
biosimilars and veterinary generics to maintain

comparability.

Document corpus and coding procedure:

Forty primary sources (19 FDA guidances, eight Federal
Register notices, seven EMA guidelines, six legislative texts)
published between January 2019 and May 2025 were
imported into NVivo 14. A pre-defined codebook
representing six regulatory domains (legal basis, dossier
architecture, quality/BE, timelines, user fees, post-approval
obligations) was applied by two independent coders. Inter-
coder reliability achieved a Cohen’s x of 0.83, indicating

substantial agreement after reconciliation.

Empirical sample selection:

To ground the textual analysis in real-world outcomes we
constructed a purposive sample of 35 first-generic approvals
granted between Q1 2023 and Q1 2025: 20 ANDAs (FDA)
and 15 centralised/decentralised opinions (EMA). Publicly
available approval letters, assessment reports and EMA
European Public Assessment Reports (EPARs) were mined
for first-cycle deficiency observations, Module 3 issues, and
BE waiver justifications. The sample intentionally spanned
high-variability actives (e.g., valproate), narrow therapeutic-
index drugs (e.g., tacrolimus) and complex formulations (e.g.,
liposomal amphotericin B) to test the robustness of cross-
jurisdictional findings. Monthly performance metrics from
the FDA’s Generic Drugs Program Activity Reports provided

denominator context for approval-rate calculations.
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Economic simulation:

Using IQVIA MIDAS sales data (2023 vintage) we modelled
the opportunity cost of delayed generic entry under three
scenarios: “synchronous approval,” “EMA first,” and “FDA
first.” A conservative price-erosion curve (35 % in year 1, 55
% in year 2, plateauing at 75 %) was applied. Net present
value (NPV) was calculated with a 3 % social discount rate.
Scenario analyses varied discount rate (2 %) and erosion

gradients (+10 %) to test sensitivity.

Ethical and data-integrity safeguards:

All information sources were publicly available; no
confidential dossiers were accessed. Data cleaning scripts and
simulation notebooks (Python 3.11) are available in a public

Git repository to support reproducibility.

RESULTS

1. Legal authority and procedural timelines

FDA’s direct-approval model yielded a mean active
scientific review time of 9.4 months (SD 1.3), whereas
EMA'’s scientific assessment averaged 7.1 months (SD 1.0)
but was followed by a mandatory 2.4-month (median)
Commission decision stage. Combined with longer clock-
stops (mean 72 days vs 56 days at FDA), the total calendar
time to market was marginally longer in the EU. First-cycle
approval probability improved post-GDUFA I1I, falling from
31 % deficiency rate in FY 2022 to 19 % in FY 2024. EMA’s
refusal/withdrawal rate for generics under the decentralised
procedure remained higher at 27 %, chiefly owing to
unresolved Module 3 deficiencies and divergent labelling

across member states.

2. Dossier architecture convergence and residual gaps

All sampled dossiers adhered to eCTD structure. However,
FDA mandated Structured Product Labelling (SPL) in XML,
while EMA required a PDF-based Product Information

Annex, triggering format conversion in every dual-filing

examined. Meanwhile, the EMA’s insistence on mock-ups in
24 EU languages contributed to 18 % of clock-stop queries;

FDA equivalents are monolingual.

3. Quality and bioequivalence outcomes

Ninety percent of dossiers exhibited identical dissolution
specifications, yet replicate-design BE studies were accepted
by FDA in six high-variability cases (CVWR > 40 %) but
rejected by EMA in four of those six because CVwR did not
exceed the EU’s 30 % variability threshold, illustrating a
statistically driven divergence. Interestingly, in two
tacrolimus dossiers the EMA granted a BCS-based biowaiver
under Investigation of Bioequivalence Annex III criteria;
FDA insisted on in-vivo BE owing to the drug’s narrow
therapeutic index, highlighting a risk-based difference rather

than a statistical one.

4. Fiscal burden and SME behaviour

Median out-of-pocket regulatory fees for a dual filing (one
ANDA + one centralised EU application) were US $321 920
+ €64 000. SME fee relief reduced the EMA amount to €38
400 for small enterprises, explaining the Europe-first strategy
reported by 63 % of SMEs in a 2024 survey. ema.europa.cu
Yet when programme fees and facility fees were added, FDA
remained the costlier venue by a factor of 2.4 for portfolio
sizes under 10 products; cost parity was reached only at >40
ANDAs per year, at which scale economies offset the fixed

programme fee.

5. Economic impact of asynchronous approvals

The IQVIA-based simulation estimated that every month of
delay in the EU (relative to the USA) cost European health
systems €72 million (NPV, 2025 prices), whereas a U.S.
delay cost American payers US $95 million—a differential
driven by higher per-capita drug spend and faster generic
penetration curves in the United States. Aligning dossier
submissions and eliminating redundant queries via PSA-type

joint protocol reviews could shave 15-20 % off total review
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time and unlock up to US $1.1 billion in annual cross-market

savings.

CONCLUSION

The deeper dive reaffirms a narrative of scientific

convergence counter-balanced by administrative
heterogeneity. Scientifically, FDA and EMA now share
virtually identical quantitative BE criteria, codified in ICH
MI13A and mirrored in agency-level product-specific
guidances. Procedurally, however, differences in statutory
authority, file-format mandates, language requirements and
fee structures continue to skew development economics and

sequencing strategies.

Our empirical analysis of 35 recent approvals shows that first-
cycle success is improving on both sides of the Atlantic—
testimony to better guidance, earlier engagementand
electronic review tools—yet the absolute gap in calendar time
to market remains stubborn, averaging 1.5-2 months in favour
of the United States. Economic modelling underscores the
stakes: synchronising approvals could recapture up to US
$1.1 billion in annual savings for payers, money that could be

redirected toward innovation or patient access programmes.

Policy and sponsor recommendations emerging from the

study are fourfold:

1. Unified reference-product recognition. Mutual
acceptance of a single reference medicinal
product—irrespective of market availability—
would erase one of the most costly duplicative steps.

2. Transatlantic SME fee credits. Extending the
EMA’s SME philosophy to FDA (or creating
reciprocal vouchers) would level the playing field
for small innovators and stimulate competition.

3. Permanent PSA platform with shared assessors.
Institutionalising a joint BE-protocol review could
save each agency ~15 assessor work-days per

dossier and reduce clock-stops.

4. Digital-first Module 1 alignment. Converging
XML schemas and labelling templates would cut

file-conversion time and minimise validation errors.

Future  research  should evaluate  post-marketing
pharmacovigilance outcomes under streamlined pathways to
ensure that procedural efficiency does not compromise safety
surveillance. Additionally, real-world evidence from
hybrid/complex generics—where in-vitro/in-silico models
may replace classical PK studies—will test the resilience of
current harmonisation efforts. In sum, while FDA and EMA
have largely harmonised the science of generic approvals, a
final frontier of administrative coordination remains to be
conquered if patients and payers are to reap the full dividend

of timely, affordable generics.
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