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Introduction
The future of oncology drug development hinges on a critical question: Are we dosing patients efficiently 
enough to help them thrive?

For decades, the oncology field relied on the identification of maximum tolerated dose (MTD) as 
the dose for further development of new therapies. But today’s reality – defined by targeted drugs, 
immunotherapies, and complex biologics demands a more innovative and patient-centered approach. 

Enter Project Optimus, the U.S. Food and Drug Administration’s (FDA) initiative that redefines regulatory 
expectations and elevates the process of identifying the most appropriate dose of an oncology drug that 
balances efficacy, safety, and tolerability for patients, as a core component of clinical strategy in oncology. 
This process is known as dose optimization.

The FDA has emphasized that inadequate dose characterization can result in ‘more toxicity without 
additional efficacy,’ driving higher rates of dose reductions, treatment discontinuation, and missed 
opportunities for sustained clinical benefit.  This insight underscores why many sponsors are prioritizing 
dose optimization early in development.

Under Project Optimus, oncology sponsors must justify dose selection with scientific rigor, using 
pharmacokinetics, pharmacodynamics, and patient outcomes to identify the Optimal Biological Dose 
(OBD), meaning the dose that delivers maximum therapeutic benefit with acceptable safety.
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Sponsors who commit to identifying the OBD in alignment with FDA expectations under 
Project Optimus are often rewarded with:

•	 Smarter trial design
•	 Improved safety/efficacy profiles
•	 Stronger regulatory positioning
•	 Long-term cost savings and competitive differentiation
In addition, exposure–response modeling, Bayesian trial designs, and real-time analytics are accelerating 
a new era of dose finding defined by greater agility, precision, and the ability to deliver more robust, 
patient-centric, and cost-effective outcomes, all of which are desirable. One study found that  
integrating dose refinement into trial design increased the probability of success by up to 73 percent, 
while seamless Phase II/III dose-optimization strategies reduced sample sizes by ~22 percent  
compared to traditional models. 

This e-book offers oncology sponsors and clinical development professionals a strategic view of the 
changing development landscape, with a focus on the key factors shaping dose optimization,  
including regulatory trends, emerging methodologies, and operational drivers. 

Specifically, it highlights:

•	 FDA’s Project Optimus and global alignment
•	 Strategic and economic ROI
•	 Modern trial designs and tools
•	 Modality-informed strategies
•	 Patient experience and real-world data
The goal is clear. Integrate dose optimization early in clinical development to minimize regulatory friction 
and enhance the likelihood of developing safer, more effective therapies rather than risking delays and 
reactive adjustments later in the process.

At the center of this transformation is Precision for Medicine, a true end-to-end clinical development 
partner equipped to help sponsors manage the complexity of modern dose strategies. As part of its 
broader, integrated offering, Precision combines translational insight, adaptive trial execution, and  
data-driven modeling to help oncology teams make smarter dose decisions earlier, faster, and with 
greater confidence.
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Inside FDA’s Push for Smarter 
Oncology Dosing
Launched by the FDA in 2021, Project Optimus represents a fundamental shift in how early phase 
oncology dose evaluation is approached, moving away from MTD toward evidence-based, patient-
centered dosing.4,5,6 The goal is to identify the OBD, defined as the dose that achieves a clinically 
meaningful therapeutic effect with acceptable safety and tolerability.

Key regulatory elements under Project Optimus include:

•	 Randomized dose-ranging cohorts in early-phase trials to compare efficacy and safety  
across doses.

•	 Pharmacokinetic/Pharmacodynamic (PK/PD) modeling to clarify exposure–response relationships.

•	 Use of validated biomarkers to guide dose selection and improve outcomes for patients.

•	 Proactive FDA engagement via formal meetings such as EOP1/II and Type D meetings to align 
dose strategy and trial design.

•	 Extended safety monitoring, including follow-up beyond the traditional dose-limiting toxicity period 
(i.e., 1 cycle), to detect cumulative or delayed adverse events in immunotherapy and biologics.10

These elements are codified in the FDA’s August 2024 draft guidance on dose optimization in 
oncology, which calls for comparative dose evaluation and mechanistic justification in  
combination regimens.4 

As the guidance notes: “Dose selection must be supported by evidence that each dose under 
evaluation is pharmacologically active and falls within a therapeutic window that balances efficacy 
and safety.”  The guidance also emphasizes the inclusion of randomized dose-ranging studies and 
exposure–response modeling in early-phase development to better define the therapeutic window.

Across key industry events, FDA leaders have reiterated that studies incorporating dose optimization 
have demonstrated superior outcomes compared to traditional MTD-driven approaches, including 
reduced adverse events and improved median progression-free survival.7,8 To appreciate why Project 
Optimus represents a fundamental shift, it is helpful to revisit the legacy strategies it aims to replace.

Precision for Medicine Insight | Translating Project Optimus Principles into Action 
We help sponsors put the principles of Project Optimus into practice by designing trials that prioritize 
scientific rigor, patient safety, and regulatory alignment. Through integrated biomarker strategies,  
PK/PD modeling, and adaptive trial design, we enable data-driven dose optimization that meets  
FDA expectations and supports long-term therapeutic success.
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Figure 1. Efficacy and Safety Relationships for CTAs, MTAs, PD/PD-L1 Inhibitors10

The Shift from Dose Intensity to Dose 
Intelligence in Modern Oncology
The Maximum Tolerated Dose paradigm emerged during the era of cytotoxic chemotherapy, when 
higher doses were correlated with greater tumor lethality. Traditional 3+3 dose-escalation designs 
were used to identify the highest dose patients could tolerate without unacceptable toxicity, 
regardless of whether that dose offered the most clinical benefit. 

However, the therapeutic landscape has shifted. Today’s oncology therapeutics, such as molecularly 
targeted agents, immune checkpoint inhibitors, and antibody–drug conjugates (ADCs), often exhibit 
non-linear dose–response relationships (See Figure 1). For many of these therapies, efficacy plateaus 
while toxicity escalates, making the MTD an insufficient benchmark.9
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That said, MTD remains relevant for specific modalities (e.g., cytotoxic agents and some 
combination regimens) where therapeutic benefit still correlates with dose intensity. In these cases, 
MTD serves as a necessary boundary within a broader dose optimization toolkit that also includes 
OBD and exposure–response modeling. Here, OBD refers to the dose that achieves the intended 
biological or clinical effect while minimizing toxicity. It prioritizes patient benefit, long-term tolerability, 
and biological plausibility over sheer dose intensity.

Examples that highlight the rationale for dose optimization include:

•	 Pembrolizumab (anti–PD-1): Early trials showed comparable efficacy at both 2 mg/kg and 10 mg/
kg, with fewer adverse events at the lower dose, illustrating that higher doses did not necessarily 
confer additional benefit.11 

•	 Sotorasib (KRAS G12C inhibitor): Although initially approved at 960 mg daily, post-marketing 
studies demonstrated similar efficacy at 240 mg, sparking discussion about the optimal dosing 
strategy even though the approved dose remains unchanged.12,13
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FDA Post-
Marketing 
Requirements14,15

•	 2010–2015: 33% of oncology new molecular 
entities (NMEs) had dose optimization  
post-marketing requirements (PMRs) 

•	 43% of these resulted in product label changes 
•	 2016–2022: ~16% of NMEs had  

dose-related PMRs

Late-stage dose  
optimization is a challenge, 
with regulatory and  
commercial consequences.

Category Data/Example Key Insight

MTD-Based 
Dosing: 
Tolerability 
Impact17

•	 Capmatinib, tepotinib, & ensartinib approved  
at or near MTD 

•	 Dose interruptions: up to 54% 
•	 Dose reductions: ~24%

High rates of modification 
indicate poor tolerability  
and suboptimal initial  
dose selection

Benefits of Early 
Investment16

•	 Exposure–response modeling 
•	 PK/PD integration 
•	 Patient-centered trial design

Enables precision, supports 
rational dose selection, 
and improves development 
efficiency and cost-benefit.

Table 1. Impact of Dose Selection Strategies in Oncology Drug Development

Table 1 summarizes key data illustrating the clinical, regulatory, and operational impact of dose 
selection strategies in oncology drug development.

The transition from MTD to OBD is a clinical and economic imperative. Designing trials around 
OBD ensures safer and more effective treatments for patients, as well as more responsible and 
sustainable development paths for sponsors.

Precision for Medicine Insight | Advancing Dose Optimization in Oncology 
We are driving the evolution of modern dose optimization by combining advanced research 
methods with operational excellence. With more than 70 percent of our trials focused on 
oncology and rare diseases, we bring deep expertise in complex indications and new 
therapeutics, helping sponsors design smarter trials that align with regulatory expectations 
and accelerate commercial success.



8

The Economic Case for Model-
Informed Dose Strategies in Oncology
Integrating dose optimization upfront can 
enhance both clinical outcomes and capital 
efficiency. According to the Tufts Center for the 
Study of Drug Development, the cost to bring 
a new drug to market averaged $2.87 billion in 
2013 dollars, comprising $1.40 billion in out-of-
pocket expenses, $1.16 billion in time costs, and 
$0.31 billion in post-marketing surveillance. 

Targeted strategies, such as precision dosing 
and exposure–response, model-informed drug 
development have demonstrated measurable 
benefits in oncology drug development.  
Model-informed precision dosing (MIPD) 
for agents such as busulfan and high-dose 
methotrexate has been shown to substantial-
ly reduce inter patient variability in exposure, 
diminish toxicity risk, and improve therapeutic 
precision, all benefits documented in prospective 
validation studies. 

While not conducted in early-phase trials, re-
al-world applications of MIPD, such as PK-guided 
dosing of busulfan and high-dose methotrexate, 
demonstrate how model-based approaches can 
significantly improve target attainment, reduce 
variability, and enhance outcomes. These exam-
ples underscore the potential benefits of shifting 
dose optimization earlier in development, as 
advocated by the FDA’s Project Optimus initiative. 

At a time when R&D returns are shrinking 
and the cost per pipeline asset continues to 
rise,  early investment in dose optimization can 
significantly enhance patient outcomes while 
reducing downstream costs. By minimizing the 
need for label revisions, additional trials, or the 
management of preventable toxicities, spon-
sors can avoid costly late-stage failures, saving 
potentially hundreds of millions of dollars per 
program.  By avoiding even a small proportion of 
late-stage failures, drug developers could save 
hundreds of millions per program. 

Realizing these benefits means sponsors need 
to operationalize dose optimization through 
the use of modern, adaptive, and data-driven 
methodologies that accelerate learning and 
reduce risk. In this environment, deploying the 
right tools and trial structures (i.e.,  exposure–
response modeling, MIPD, and innovative trial 
designs) is critical to unlocking both clinical and 
commercial value.
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Two approaches are gaining ground with 
drug development professionals:

•	 Bayesian designs, such as the Continual 
Reassessment Method (CRM) and Bayesian 
Optimal Interval (BOIN), apply Bayesian 
principles to improve dose selection in early-
phase trials. CRM is a model-based approach 
that uses real-time probability modeling to 
update a prior hypothesis as patient data 
accrue, allowing for continuous refinement of 
dose decisions. In contrast, BOIN is a model-
assisted Bayesian design that establishes 
decision rules before the trial begins, enabling 
efficient implementation without ongoing 
model updates. Both methods support 
greater flexibility, are well-suited to small-
sample studies and those leveraging historical 
or real-world data and improve ethical 
balance by reducing patient exposure to 
subtherapeutic or toxic doses.27

•	 Adaptive dose-expansion cohorts enable simultaneous evaluation of multiple doses following initial 
safety signals. This design allows for rapid identification of a recommended Phase 2 dose, thereby 
reducing overall timelines and development risk. 

A comparative simulation study found that while the interval 3 + 3 (i3+3) design identified the 
maximum tolerated dose faster than the Bayesian optimal interval (BOIN) design, it did so at the 
expense of statistical rigor, resulting in lower accuracy and higher patient exposure to excessive 
dosing. In contrast, BOIN and other model-assisted designs improve dose selection precision and 
reduce the risk of overdosing compared to rule-based methods, such as i3+3. 

Faster, Smarter, and Safer Approaches 
to Dose Selection in Oncology
Legacy dose-escalation models (e.g., the ubiquitous 3+3 trial design) do not meet the demands  
of today’s complex therapies because they are rigid and statistically underpowered. Innovators are 
changing the equation by adopting updated, flexible trial designs that support faster, more accurate 
dose selection (Figure 2). 

Figure 2. Comparison of Legacy  
vs. Modern Trial Designs
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Operational innovation is also driving improvements:

•	 Backfill enrollment allows new patients to join expansion cohorts at promising  
doses as they emerge.

•	 Rolling cohorts integrate ongoing safety reviews with protocol adaptations,  
increasing the pace of iteration.

•	 Built-in translational analysis tools track how the body responds to treatments,  
such as immune activity or biomarker changes, helping researchers adjust the dose in real time.

The following example highlights how adaptive design and centralized oversight can enhance trial 
resilience and accelerate dose optimization. In 2024, Precision for Medicine managed two Phase I 
trials for solid tumors using a Bayesian backfill design. When one trial was paused due to funding 
constraints, the team maintained central biostatistical oversight and preserved core infrastructure. 
Once funding resumed, the study restarted without data loss, enabling accelerated dose selection 
and more confident regulatory engagement. This reduced projected timelines by 22 percent and 
decreased patient enrollment in subtherapeutic arms by 38 percent, improving both trial efficiency 
and safety outcomes. 

These methodologies are valuable for oncology agents, which may demonstrate delayed efficacy 
or unique toxicity kinetics that traditional designs struggle to capture. While modern trial designs 
are essential, effective dose optimization also depends on tailoring the right strategy to the unique 
challenges of each therapeutic modality.

Precision for Medicine Insight | Re-engineering Oncology Trial Designs 
We are redefining early-phase oncology by advancing adaptive trial strategies that move 

beyond the limitations of the traditional designs. Our cross-functional research teams 
combine statistical expertise, robust data infrastructure, and specialty lab capabilities, 

enabling real-time adjustments and data-driven decision making. This integrated approach 
allows sponsors to accelerate dose escalation, identify recommended Phase II doses with 

confidence and maintain high standards of patient safety.
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Case Examples in Modality-Specific 
Dose Optimization
By shifting from reactive corrections to proactive optimization, sponsors can reduce clinical risk, 
regulatory issues, and downstream costs. Achieving this shift requires a nuanced approach that 
considers the biological behavior and therapeutic profile of each modality.

This is true for drug classes where conventional dose-escalation frameworks fall short, such as 
immune checkpoint inhibitors, antibody–drug conjugates (ADCs), and other modern agents that 
present modality-specific challenges, demanding tailored strategies. Rather than seeking a universal 
dosing algorithm, sponsors should align dose selection with pharmacodynamics, pharmacokinetics, 
mechanism of action, and patient variability. Table 2 presents two case examples demonstrating how 
modality-specific dose optimization can enhance safety, maintain efficacy, and accelerate time to value.

Immunotherapy Nivolumab

Exposure–response 
and efficacy 
analysis across 
the dose range in 
pooled data from 
Phase 1–3 trials

Comparative 
safety/efficacy 
analysis  
in randomized  
clinical studies

Similar efficacy 
across 0.1–10 mg/
kg; no additional 
benefit above ~1 
mg/kg; higher 
doses associated 
with greater 
toxicity28

5.4 mg/kg showed 
fewer interstitial 
lung disease events 
than 6.4 mg/kg 
with a comparable 
>60% response 
rate29

Informed use 
of lower, fixed 
dosing regimens; 
supported label dose 
simplification

Lower dose selected 
for approval to 
improve safety 
profile without 
compromising 
efficacy

Modality Drug
Dose 

Optimization 
Approach

Key Findings Impact on 
Development

Benefits of Early 
Investment16

Trastuzumab 
Deruxtecan

Table 2. Case Examples
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Balancing Synergy, Safety, 
and Regulatory Expectations
Dosing complexities are further magnified in the context of combination 
therapies, where multiple agents interact to shape safety and efficacy.  
As combination therapies become a cornerstone of modern oncology, 
—particularly those involving checkpoint inhibitors, monoclonal antibodies, 
tyrosine kinase inhibitors, antibody–drug conjugates (ADCs), T-cell engagers, 
and bispecific or trispecific molecules—dose optimization becomes more 
complex and critical. Each drug in a regimen should be evaluated in isolation 
and the context of potential pharmacokinetic and pharmacodynamic 
interactions, synergistic efficacy, and overlapping toxicity.

Case in point: The combination of nivolumab and ipilimumab in melanoma 
demonstrated vigorous clinical activity but triggered high rates of Grade ≥3 
immune-related adverse events. Subsequent trials found that reducing the 
ipilimumab dose while maintaining nivolumab exposure preserved efficacy 
while improving tolerability.  This adjustment informed the approved dosing 
schedule and reduced clinical and commercial risk.

Emerging strategies for optimizing drug combinations include:

•	 Emerging strategies for optimizing drug combinations include adaptive 
dose-finding frameworks that evaluate multiple dose pairs in parallel, with 
real-time safety and efficacy monitoring. Examples include CRM and BOIN, 
which adjust dosing based on ongoing toxicity and response data.

•	 PK/PD modeling to simulate and predict interactions between agents, 
reducing reliance on trial-and-error methods.

•	 Biomarker stratification to identify patient subgroups based on genetic, 
molecular, or clinical markers most likely to benefit from specific dose 
combinations or treatment schedules.

A real-world example is the I SPY 2 Phase I/II adaptive immuno-oncology 
trial. It used rolling cohort expansion, early biomarker-driven enrollment (via 
magnetic resonance imaging and tissue markers), and integrated translational 
analytics.  This approach enabled dosing decisions up to six months earlier 
than conventional designs, reduced patient exposure to suboptimal doses, 
and generated actionable biomarker insights such as early prediction 
of treatment response based on MRI tumor volume changes and gene 
expression profiles. It also accelerated regulatory interactions by providing 
real-time evidence of efficacy signals in defined patient subgroups.
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Regulators are also responding to changing strategies, with the FDA’s 2024 draft guidance 
recommending exposure-matching data and mechanistic justification for each drug in a combination 
regimen.21 Similar expectations are emerging globally, too.

In the era of combination drug regimens, dose selection is a multi-dimensional problem that requires 
advanced modeling, adaptive protocols, and early engagement with regulatory authorities. As 
combination therapies become more personalized, the use of predictive biomarkers will play an 
important role in determining the optimal dose. 

Precision for Medicine Insight | Global Regulatory Acumen and Experience 
We help sponsors unify dose optimization efforts across regions by combining global 
operational reach with worldwide regulatory expertise. Our dedicated consultants guide 
sponsors through complex requirements from bridging studies and PK/PD modeling to 
biomarker validation, ensuring alignment with evolving expectations from the FDA, EMA, 
and other agencies. This proactive approach strengthens compliance and increases the 
likelihood of timely, successful regulatory reviews internationally.

Opportunities and Limitations 
of Biomarker-Informed Dose 
Optimization
Oncology drug dosing is no longer solely determined by safety and pharmacokinetics; biomarkers 
are helping to inform and optimize it. Molecular genomic signatures that guide patient selection are 
now being used to refine dose decisions, enabling more tailored and effective treatment strategies 
(Table 3).

Table 3. Emerging Applications of Biomarker-Guided Dosing

Predictive Expression 
Markers

Pharmacogenomic 
Markers

Molecular Response 
Markers

PD-L1, Tumor 
Mutational Burden 
(TMB)

CYP450 variants,  
TPMT, UGT1A1

Circulating tumor  
DNA (ctDNA) dynamics

Stratify patients for 
checkpoint inhibitor dosing

Predict metabolism-related 
toxicity or variable efficacy 
across patient subgroups

Investigational use to guide 
dose escalation/de-escalation 
based on early treatment 
response

Widely used  
in practice

Accepted in  
specific 
contexts 

Emerging; not 
FDA-validated

Biomarker Type Example(s) Application in Dosing Clinical 
Status
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In recent clinical studies, plasma ctDNA has emerged as a powerful tool for guiding treatment 
intensity. A 2025 review article highlighted ctDNA’s accuracy in monitoring response across lung, 
colorectal, and breast cancers, supporting its potential use in dynamic, personalized dosing 
strategies.

That said, implementation challenges persist, as many biomarkers lack harmonized assays or 
standardized thresholds, while others are dynamic, changing in response to disease progression or 
treatment exposure. Regulators remain cautious, requiring that biomarkers used in dose justification 
be validated and supported by a mechanistic rationale. While biomarker-informed dosing is a 
promising frontier, it is not yet universally applicable and must be implemented within a broader 
evidence framework.

To advance biomarker-guided dosing, sponsors must:

•	 Invest in early assay validation and standardization across global trial sites.

•	 Incorporate biomarker endpoints into dose-ranging studies as secondary  
or exploratory objectives.

•	 Engage regulators to discuss the evidentiary role of biomarkers in dose justification.

The FDA’s Project Optimus supports the integration of validated biomarkers into dose-selection 
strategies, provided the data are robust and the biomarkers are fit-for-purpose.1 As such, 
biomarker-informed dosing is evolving from an aspirational concept to a regulatory and commercial 
differentiator. Biomarkers refine our understanding of drug response at the molecular level, while 
patient-centered dosing ensures that treatments remain tolerable and sustainable.

Precision for Medicine Insight | Accelerating Biomarker-Informed Strategies 
We help sponsors advance programs across the full spectrum of biomarker maturity. 

Whether integrating validated biomarker insights or building dose-selection strategies in 
their absence, our translational solutions enable flexible, data-driven decision-making.  

By streamlining biomarker-driven trial execution, including coordinated sample 
collection, rapid validation, and real-time data integration, we accelerate complex 

combination studies while minimizing risk and maximizing scientific precision.
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Integrating Patient Experience  
and Real-World Data into  
Sustainable Dosing
As oncology care shifts toward chronic disease management, patient experience and quality  
of life have become central to dosing decisions. Clinical development teams must look  
beyond pharmacokinetics and tumor response and account for the patient experience,  
short-term and long-term.

One insight is that patients often prioritize quality of life over marginal gains in efficacy. According to 
the 2024 Patient-Centered Dosing Initiative (PCDI) survey, 79 percent of individuals with metastatic 
breast cancer reported that they would prefer a lower dose if it meant experiencing fewer side 
effects, even if it came with a modest reduction in efficacy.  PCDI also found that 63 percent 
reported better adherence when receiving reduced-dose regimens.22

The patient perspective has important implications:

•	 Dose optimization studies that incorporate patient-reported outcomes and quality-of-life metrics 
are appreciated by regulators and payers.

•	 Flexible dosing protocols that allow for real-time titration based on tolerability can improve 
adherence and reduce discontinuation rates in clinical trials and commercial settings.

•	 Post-approval dose refinement, informed by real-world data (e.g., electronic health records, 
wearable devices, and pharmacy claims), supports ongoing optimization and expanded  
label flexibility.

Digital health platforms enable the tracking of side effects, symptom burden, and adherence in 
near real-time. When integrated with clinical and PK data, these technologies allow continuous 
dose optimization beyond the trial setting. As patient preferences and scientific rigor reshape dose 
strategy, regulators worldwide are responding with new expectations and guidance.

Precision for Medicine Insight | Balancing Dose with Patient Outcomes 
We integrate central lab services, biostatistical modeling, and patient engagement 
strategies to help sponsors identify dosing regimens that drive clinical efficacy and enhance 
patient experience. This holistic approach supports better adherence, improved quality of 
life, and ultimately, more sustainable therapeutic outcomes.
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Meeting the Rising Bar for Dose 
Optimization Across Regulatory 
Jurisdictions
Regulatory momentum is expanding beyond the United States, signaling a global shift toward 
harmonized expectations in dose optimization.34 Agencies across major markets are converging 
around the principles of model-informed, patient-centered, and evidence-driven development, 
requiring sponsors to align across geographies to mitigate rework, delays, and approval risk.

•	 The European Medicines Agency (EMA) accelerated 
support for model-informed drug development through 
its Adaptive Pathways and Priority Medicines (PRIME) 
programs, favoring submissions that integrate exposure–
response modeling and translational biomarker data.35 In 
2024 alone, seven oncology products advanced through 
EMA review in part due to dose-justified filings supported 
by adaptive designs.

•	 Japan’s Pharmaceuticals and Medical Devices Agency 
(PMDA) revised early development expectations, 
mandating cross-study PK/PD modeling and exposure-
bridging requirements for combination regimens, aligning 
its guidance with the Project Optimus framework.36

•	 Health Canada and Australia’s Therapeutic Goods 
Administration (TGA) are incorporating Project Optimus 
principles into regulatory guidance and sponsor 
engagement protocols.17

Dose selection is a global strategic requirement; however, harmonization challenges remain. 
Biomarker thresholds, assay platforms, and exposure-response modeling assumptions may vary by 
jurisdiction, requiring thoughtful consideration.

To succeed globally, sponsors must:

•	 Develop adaptable dose-justification dossiers with consistent core data and  
localized assumptions.

•	 Align biomarker strategies and PK models with input from regulatory science teams.

•	 Pursue simultaneous health authority engagement (e.g., parallel scientific advice with FDA and 
EMA) to streamline alignment and avoid redundant studies.
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Five Imperatives for Smarter Dose 
Strategy and Competitive Advantage
Dose optimization is a core strategic differentiator in the current drug development landscape.  
Given this convergence of science, policy, and patient priorities, what does it take to lead in this  
new era of oncology drug development?

Sponsors who approach dose selection as an integrated, cross-functional priority are achieving 
faster development timelines, improved regulatory outcomes, and greater long-term commercial 
success.37,38

Figure 3. Five Pillars of Modern Dose Optimization

There are five strategic imperatives for sponsors seeking to lead in this new paradigm:

1.	 From early on, treat dose selection as a strategic asset, not a technical milestone. Begin dose 
optimization planning as soon as feasible, at the preclinical and first-in-human stages, rather than 
as an afterthought at Phase II. Align cross-functional teams (clinical, regulatory, pharmacometrics, 
commercial) on the importance of dose as a differentiator.

2.	 Exploit modern trial designs and modeling capabilities. Use adaptive and Bayesian frameworks, 
rolling cohorts, and real-time analytics to expedite dose finding while ensuring patient safety. 
Develop or partner for a robust PK/PD and biomarker modeling infrastructure.

3.	 Prioritize patient-centric endpoints. Include quality-of-life metrics and patient-reported outcomes 
in early-phase trials. Recognize that patient preference can influence regulatory review and payer 
acceptance.
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4.	 Engage regulators early and often. Seek pre-IND and scientific advice meetings with multiple 
agencies to align on modeling assumptions, trial designs, and biomarker use. Global coordination 
reduces work and accelerates approvals.

5.	 Leverage real-world data and AI tools post approval. Design systems and tools (e.g., DoseOpt™) 
that capture dosing, adherence, and safety through electronic health records, digital platforms, and 
wearables. AI-driven models analyzing ctDNA, metabolomics, and patient-reported outcomes can 
identify optimal dosing in real time.39,40,41

Sponsors that integrate these principles will differentiate their programs, improve patient experiences, 
and create more durable commercial value.

Precision for Medicine Insight | Think Globally, Act Locally 
Our global network of 100+ sites accelerates study start-up, while flexible, client-focused 
processes ensure that dose strategies are tightly aligned with regulatory milestones, 
streamlining development and maximizing downstream success.

Precision for Medicine Insight | Your Partner of Choice for Oncology Clinical Trials  
Precision for Medicine is the preferred partner for oncology innovators who want to move 
faster and smarter. Our integrated capabilities, spanning AI-powered tools, comprehensive 
assay support and expertise, global infrastructure including lab facilities, and regulatory 
insight, help sponsors to accelerate dose selection with scientific confidence  
and strategic clarity.

How Forward-Thinking Sponsors  
Are Gaining the Dose Advantage
The oncology drug development landscape is dynamic, and legacy paradigms no longer meet the 
demands of modern therapeutics. Regulatory expectations are rising, patient preferences are evolving, 
and clinical and commercial outcomes are dependent on administering the correct dose. Leading 
organizations are making wise investments in translational modeling, adaptive trial design, and 
biomarker-driven strategies. However, execution with the right clinical development partner matters. 

Throughout the uncertainty, Precision for Medicine brings the experience, service, and 
expertise to help you design smarter trials that bring life-changing therapies to those with 
the greatest need.
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