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Executive Summary

Developing a new drug through clinical trials to Phase Il is notoriously slow, costly, and failure-prone. Industry
analyses estimate that only a small fraction (~10%) of compounds entering Phase | ever reach the market
(" pme.nebi.nim.nih.gov). On average, the clinical testing process spans ~6-7 years in total (/%!
pharmasols.com), often much longer when including preparatory gaps, with overall success rates under 12-15%
() pharmasols.com) (" pme.ncbi.nim.nih.gov). This daunting attrition reflects numerous bottlenecks along the
way. Key scientific hurdles include weak efficacy signals or safety issues in early trials, inadequate biomarkers
or endpoints, and design flaws (especially between Phase I/l and Phase Ill). Operational and logistical barriers
such as slow site start-up, complex contract/regulatory processes, and prolonged patient recruitment cause
major delays ("*/ pmc.ncbi.nim.nih.gov) () pmec.nchi.nim.nih.gov). Regulatory and ethical reviews (often
multinational and repetitive) add further lags, as do strategic and financial constraints: large Phase lll trials cost
on the order of tens of millions (up to ~$50M) ('°) pmc.ncbi.nim.nih.gov), making sponsors cautious about
advancing drugs without very strong prior data. In fact, one review found 85% of trials are delayed, typically
due to recruitment difficulties and lengthy start-up efforts (\°! pharmasols.com). For example, a cancer center
study reported that only ~30% of referred patients actually enrolled in Phase I trials (many were deemed
ineligible or declined) (") pmc.ncbi.nim.nih.gov), illustrating how accrual barriers slow even first-in-human
studies. Similarly, industry data show that median Phase Ill recruitment times have grown in recent years (from
~13 months to ~18 months) (!*/ pmc.nebi.nim.nih.gov), signaling a widening gap before large trials can even
begin.

This report provides an in-depth analysis of these challenges. We draw on clinical research literature, regulatory
reports, and industry data to quantify delays and attrition. Success rate and timeline data (e.g. mean phase
durations of ~2.7-3.8 years plus multi-year “gaps” (\*! www.knowledgeportalia.org)) are summarized in tables. We
examine challenges by category: trial design and scientific hurdles, regulatory and ethics obstacles, patient
recruitment and retention issues, operational/logistical constraints (e.g. site activation, supply chain), and
economic/strategic factors (budget, portfolio priorities). Where possible we illustrate with case examples (e.g.
oncology, neurology, rare-disease contexts) and outcomes of trials that stall. Finally, we discuss how emerging
strategies (adaptive designs, digital technologies, regulatory innovations) might mitigate these delays in the
future. Throughout, all statements are supported by published analyses and expert data.

Introduction and Background

Clinical drug development proceeds through sequential phases (Phase |, Il, 1ll) designed to establish safety and
efficacy before approval ("°) www.nebinlim.nih.gov) (1'% www.nebinim.nih.gov). Phase I trials are the first human
studies. They typically involve 20-100 subjects (often healthy volunteers) and last months, focusing on
safety, tolerability, pharmacokinetics, and dose-finding (! www.ncbi.nim.nih.gov). Phase Il trials involve dozens
to a few hundred patients with the target condition, taking several months to a few years (!'"
www.ncbi.nlm.nih.gov). These studies seek preliminary proof-of-concept — whether the drug shows enough
efficacy (and continued safety) to justify large trials. Phase lll trials are much larger, enrolling hundreds or
thousands of patients in multicenter settings to confirm efficacy and safety against standard therapies ('°!
www.ncbi.nlm.nih.gov). Transition from each phase requires careful "go/no-go” evaluation of earlier results.

In practice, however, the attrition from Phase I through approval is extremely high. One analysis finds that

(] pmec.nchi.nlm.nih.gov). Classic drug-

only ~9.6% of compounds entering Phase | ever reach the market (
development studies report roughly 10-13% overall success (from IND filing to approval) (*! pharmasols.com) (!
pmec.nchi.nim.nih.gov). In other words, more than 85-90% of candidates in early trials eventually fail. Moreover,

trials take a long time. Phases I-lll each often span 2-4 years, plus substantial gaps between phases. For
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example, one review of pharmaceutical R&D data reports average Phase |, Il, Il durations of 33.1, 37.9, and 45.1
months respectively ( )** with “gaps” of roughly 20—-31 months on average after
each phase is completed even before the next trial starts ( ). Thus from first dose in

humans to the end of a Phase Ill trial can easily exceed a decade if everything goes perfectly — and often it does
not. Industry notes that “the extensive timeline... demonstrates the amount of time, resources, and money
poured in” ( ). Accordingly, the clinical development cycle (from first trial to regulatory
approval) typically spans 6-12 years ( ) ( ), and the average cost of
advancing a drug through Phase lll is on the order of hundreds of millions to over a billion dollars in total (

) ( ).

These conditions set the stage for delays at every step. Even a single extra month of delay in trial startup or
enrollment cascades into years of pushed-out approval. Empirical studies quantify this: a recent review reported
that about 85% of clinical trials are delayed, most often due to patient recruitment challenges and long
startup phases ( ). In stricter terms, the time to launch a trial has increased: for U.S./global
Phase lll trials, the median recruitment duration grew from ~13 months (2008-11) to 18 months (2016—19) (

), with sponsors needing to open more sites yet still facing slower patient accrual.Similarly, a
survey of trial investigators found that limited staffing (cited by 74% of respondents) and heavyweight
regulatory paperwork (cited by 71%) were major obstacles to starting and conducting studies (

). All of these factors — plus high costs (Phase Ill budgets often reach $11.5-$52.9 million
( )), complex protocols, lo formation — multiply the risk of missing development
milestones.

In this report, we analyze these challenges in depth. We begin by reviewing what Phase I-lll trials entail and the
clinical context (with citations to authoritative sources). Then we dissect specific categories of delay: Scientific
and Design hurdles (such as inadequate efficacy signals or poorly chosen endpoints), Regulatory and Ethical
bottlenecks (multi-country approvals, changing guidance), Operational and Logistical issues (site initiation,
manufacturing scale-up), Recruitment and Retention obstacles (patient enrollment difficulties), and
Economic/Strategic constraints (funding, shifting priorities). We present data and statistics (e.g. phase
success rates, timelines) in tables for clarity. We also survey case studies — for example, trial failures in
oncology or neurology where lack of bridging studies led to costly Phase Il failures ( )

( ). Finally, we discuss emerging trends and solutions (adaptive designs, digital tools,
regulatory initiatives) and conclude with the implications for future drug development.

The Clinical Trial Pipeline: Phases and Attrition
Rates

Clinical trials progress through well-defined phases, each with distinct goals. Phase | (“first-in-human") trials
start after IND approval and primarily assess safety. Typically 20-100 subjects receive the investigational drug,
often at escalating doses, to find a maximum tolerated dose and observe any acute side effects (

). These may involve healthy volunteers or, in some cases (e.g. oncology), patients with the
target disease. Phase | trials usually last on the order of months. Phase Il trials (often subdivided into lla and
IIb) then enroll larger groups (up to several hundred patients) to evaluate preliminary efficacy and further
assess safety ( ). They aim to demonstrate a signal of benefit at one or more dose levels.
Phase Il studies can last from months to a few years, depending on the endpoint (e.g. tumor response vs. long-
term effects). If sufficient efficacy is observed, the program moves to Phase Ill, confirmatory trials with
hundreds to thousands of participants ( ). Phase lll trials are randomized and often
multi-regional, directly comparing the new therapy to standard of care on endpoints like survival, cure rates, or
major clinical outcomes. These can last multiple years due to enrollment and follow-up time. Throughout, Phase
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| tests safety/dose, Phase Il explores efficacy, and Phase Ill confirms benefit in large populations (

) ( ) ( ).

At each transition, only a subset of drugs advances. Historic analyses underline the steep attrition. For example,
a Biotechnology Innovation Organization report found that of all candidates entering human trials, merely ~10%
ever reach approval ( ). A PhRMA-commissioned analysis similarly estimated overall
success under 12% ( ). These low overall rates translate into even smaller odds per phase:
across all therapeutic areas, studies suggest roughly 50-70% of compounds complete Phase |, 30-40%

complete Phase Il, and about half of those complete Phase Ill ( ) (

). (One review estimated success rates around 60% for Phase |, 40% for Phase II, and
50-60% for Phase Ill ( ) ( ).) In oncology specifically,
retrospective data show Phase | average response rates of only ~5-10% ( ), meaning

most early trials see no substantive tumor benefit. Likewise, even among marketed drugs the probability of a
Phase | candidate eventually winning approval has been estimated at only ~10-15% ( ). In
sum, the drug pipeline narrows sharply at each phase. Many projects stall due to lack of efficacy or safety
signals, leaving only true “high-flyers"” to proceed.

Moreover, the time required at each phase is substantial. Industry analyses report mean durations around
33.1 months for Phase |, 37.9 months for Phase Il, and 45.1 months for Phase Ill (

). Even after a trial reads out, there are often lengthy gaps (analysis, regulator
preparation, funding) before the next trial starts. Indeed, the same study notes average “gap times” of 19.8,
30.3, and 30.7 months after Phases I, I, and Ill respectively ( ). In plain terms,
progressing from a Phase | start to completing Phase Ill often spans 8=10+ years in practice. Pipelines can be
occasionally accelerated (e.g. urgent vaccines took 1-2 years in COVID), but such cases are exceptional and
rely on huge resources. For typical new drugs, the vast investment of time and risk makes every delay or failure
extremely consequential.

These data motivate a critical question: What causes these delays and attrition between Phase | and Phase
11?2 The remainder of this report dissects the factors involved. We classify them into themes (scientific,
regulatory, operational, etc.) and examine their impact at each transition. The following sections explore when
and why a drug development program slows or stalls as it attempts to move from first-in-human studies to
large-scale pivotal trials.

Phase | Trials: Early Hurdles and Monitored
Progress

While Phase | trials are relatively small, they set the tone for later development and are not without delays.
Eligibility and Recruitment: Patient (or volunteer) accrual can be surprisingly difficult even for Phase I. A
retrospective study at a major cancer center found that of 667 patients referred to a Phase | clinic, only 197
(29.5%) actually enrolled ( ). Nearly a quarter were deemed initially ineligible (often due to
poor performance status or lab abnormalities), and among those eligible, common reasons for non-enroliment
were patient refusal, recommendation of alternative therapy, or simply lack of an open trial slot (

). This means many potential Phase | participants are screened out or lost, forcing centers to
continually find new referrals. It also reflects that restrictive inclusion criteria — often necessary for safety —
can paradoxically slow studies by limiting patient pools.

Trial Design Complexity: Phase | protocols themselves can induce delays. Traditional "3+3" dose-escalation
cohorts mean dose increases (and trial expansion) only occur after lengthy observation periods for toxicity. If
adverse events occur, cohorts can pause or restart at lower doses. Novel designs (accelerated titration or
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Bayesian adaptive) have been proposed to speed dosing, but regulatory caution often keeps trials conservative.
Moreover, even in early studies there may be multiple cohorts (e.g. healthy vs patient, single vs multiple
ascending doses, food-effect substudies) that extend the timeline. Logistically, initiating a first-in-human trial
involves extensive safety monitoring (frequent visits, lab tests), which must be completed and reviewed before
escalating to the next dose. Each safety review meeting or Data Safety Monitoring Board (DSMB) evaluation can
take weeks. These safety-oriented pauses inherently stretch Phase | timelines compared to simply dosing all
patients in parallel.

Safety Signals and Go/No-Go Decisions: A fundamental challenge is interpreting Phase | results to decide
whether to continue. Even if no dose-limiting toxicity is seen, the absence of clear efficacy makes it hard to
commit resources to Phase Il. In many fields (especially oncology), initial response rates are very low (e.g.
average overall response ~10.6% in 10,000+ patients studied, and only 4.8% in first-in-human regimens (/*°
pmec.nchi.nlm.nih.gov)). Sponsors must weigh these modest outcomes and potential safety risks before budgeting
a large Phase Il trial. If toxicity emerges (or even immune/biologic red flags), programs may be delayed for
further Phase | studies (e.g. drug-drug interaction or biomarker subpopulations) or abandoned outright. These
safety reviews can themselves require additional experiments (animal re-tox or longer chronic studies) before
regulators permit Phase Il, adding months or years.

Operational and Start-Up Delays: Even setting up Phase | trials involves administrative hurdles. Sites must
obtain ethics board (IRB/EC) approval, complete contracts, train staff, and arrange drug supply. As Lai et al. note
for global RCTs (applicable also to early trials), trial start-up is a complex phase with many known delay drivers
- regulatory submissions, contracts and budgets, insurance, drug supply logistics, and site activation processes

([31 pmc.ncbi.nim.nih.gov) ([2”

pmec.nchi.nlm.nih.gov). A Phase | could be delayed waiting for final protocol approval
or for GMP (manufacturing) batches of the drug to arrive. Smaller biotech sponsors in particular often cite
manufacturing scale-up as a bottleneck: producing a stable, quality batch for first-in-human can take far longer
than planned, especially for complex biologics. Any shipment delays or quality failures can push the trial start by
weeks. In one study, start-up delays were blamed for many downstream issues — wasted drug (expiry), lost sites,
or even new trials rendered obsolete by changes in standard of care (1??! pmc.nchi.nim.nih.gov). In short, even
first-in-human trials can get hung up on paperwork, IRB/IND queries, or logistical snafus before a single patient

is dosed.

Resource and Funding Constraints: Early-phase trials are typically small, but even so they consume resources
(CRO support, specialized monitoring, biostatistics, manufacturing). If the sponsor is a small company, Phase |
may exhaust budget or investor timelines. Delays in securing additional financing after Phase | (e.g. to fund a
larger Phase Il) are common. If an IND or ethics agency questions the plan, the sponsor must gather more data —
and that can mean fund its own delays. These financial uncertainties contribute to hesitancy in moving forward
rapidly.

Summary - Phase I: In sum, Phase | trials can be delayed by restrictive eligibility (limiting eligible volunteers),
cautious dose-escalation practices (requiring serial safety assessments), administrative processes (IRB,
contracts, supply chain), and by the need to carefully interpret minimal efficacy data. Studies show that only
roughly half to two-thirds of new compounds complete Phase | before stopping (I'®! pmc.ncbi.nlm.nih.gov).
Any ambiguities here often force extra studies or trigger a “wait and see" approach, slowing the transition to
Phase Il.

The Phase I=1l Transition

Assuming a compound passes Phase |, the move to Phase Il requires synthesizing Phase | data into a strong
rationale. In practice, preparatory tasks can introduce delays. A crucial step is choosing Phase Il dose(s) and
patient population based on Phase | tolerability — disagreements here (e.g. over the “best” dose or target
indication) have been known to cause protocol amendments or extra bridging studies. Sponsors often hold Pre-
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Phase Il meetings with regulators (e.g. end-of-Phase | FDA meetings) to align on the design; scheduling and
conducting these meetings can add weeks if agencies request additional data. If a biomarker or subpopulation
effect appeared in Phase |, it may prompt supplementary investigations (e.g. expanded cohorts) before full
Phase Il can start.

In some cases, “seamless” designs are used to blur the Phase I/Il line (e.g. adaptive Phase I/l trials). These aim
to save time by continuing dosing directly into efficacy assessments once safety is shown. While promising in
theory, they require sophisticated planning and face regulatory scrutiny, and are still relatively uncommon. Most
often, sponsors instead explicitly pause after Phase | to design and seek approval for a separate Phase Il
protocol. This "pause” itself can be weeks-to-months as data are analyzed, grant applications written, and new
protocols assembled. Especially for academic sites or small biotech, the time to write a Phase Il protocol and
undergo IRB/IND review can dominate the timeline if not done in parallel.

Overall, the Phase |-l transition is less a single event than a collection of preparatory milestones. In many
cases the lion’s share of delays between Phase | and Phase Il actually occurs after Phase | conclud es — during
Phase Il design, patient accrual, and data analysis. As survey and case data show, loose linkage between
Phase | and Il can hurt a program. A separate study (discussed below) on glioblastoma found that Phase Il
trials often fail because they were planned on ambiguous Phase Il results ( ) -
underscoring that a weak Phase |1l bridge can prevent a clean run to Phase Ill.

Phase Il Trials: Efficacy Assessment and Attrition

Phase Il trials are widely recognized as the “make-or-break” point for many drug programs. By definition, they
test efficacy hypotheses on a modest scale. Designing and executing Phase Il presents its own challenges:
endpoints must be carefully chosen (survival, response rates, biomarker changes, etc.), and in many diseases
validated surrogate endpoints are lacking. For example, HIV and cancer have clear viral and tumor metrics,
but diseases like Alzheimer's or Parkinson's require long follow-up or complex clinical scales. This often forces

long trial durations or reliance on uncertain measures, either of which can delay progress.

Statistical design is another major factor. Phase |l trials typically must decide on a binary outcome (go/no go)
with limited subjects. Because of small sample sizes, variability is high, and many Phase Il trials fail to reach
statistical significance even if the drug is somewhat effective. This “noise” means that true positives can be
missed (a drug might actually work, but yield a p=0.05 by chance), leading to cautious behaviors by sponsors
who may want larger confirmatory data before a substantial Phase Ill investment. Conversely, false positives in
Phase Il (due to chance or a biased open-label design) can lull developers into an expensive Phase Il that
ultimately fails. Known examples in oncology have shown that Phase Il findings in one line of therapy often do
not replicate in broader Phase Il studies, causing big setbacks. In fact, meta-analyses (e.g. in oncology and
neurology) have found that Phase Il results often overestimate benefit, and at least half of Phase Il successes do
not survive to Phase Ill. This uncertainty tends to make teams design larger-than-necessary Phase Il trials or run

multiple dose arms, which prolongs recruitment.

Recruitment is no easier at Phase Il. Unlike Phase |, eligible patient populations are smaller (they must have the
disease and meet certain sub-criteria). Trials must often add multiple sites to find enough patients. However,
each new site introduces regulatory submissions and contracts (as detailed below), so a balance is struck
between broad recruitment and manageable startup. Data show that modern Phase Il trials require recruitment
periods of a year or more (similar to Phase lll), and if targets are not met, the trial extends. For example,
databases of estimates indicate median recruitment times for Phase Il have grown to ~18
months ( ), implying Phase Il is at least as challenging (though fewer data are published
on Phase Il specifically). Patient-driven delays (e.g. patients seeking standard care instead of experimental
therapy) and logistical constraints (e.g. travel for trial visits) also contribute. Surveys of trialists repeatedly list
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recruitment as a limiting step: one review noted “Timely and adequate recruitment of eligible participants is a
challenge for any rare disease” ( ), and more generally for all conditions.

In the middle of Phase Il, interim analyses or Data Monitoring Committees may pause or stop trials for futility or
safety. These reviews are double-edged: they can save time by discontinuing hopeless efforts, but organizing
them (and waiting for outcomes) stalls the process. It is common to factor in DSMB reviews at, say, 50%
enrollment; doing so can easily add 3-6 months. Some regulatory agencies (FDA/EMA) also require sponsoring
companies to present interim data before expanding to global Phase lll, which can delay Phase Il completion if
not coordinated.

Global events can intervene, too: the widespread COVID-19 lockdowns of 2020 caused many Phase Il trials
around the world to halt or slow, further illustrating that Phase Il timelines are brittle.

Phase Il Attrition: Ultimately, a surprisingly large fraction of Phase Il trials do not generate a clear “go.” Industry
analytics indicate that well over 30% of drugs entering Phase Il fail to progress ( ) —
that is, they do not move on to a (planned) Phase Ill. This is often simply because the trial missed its efficacy
endpoints. The Phesi data analytics reported a jump in mid-phase (Phase Il) terminations in 2022, with a 28%
termination rate (42% up from the previous five-year average) ( ). In practical terms,
for every 100 trials launched in Phase I, perhaps only 50-60 will advance to Phase lll. The reasons are manifold:
lack of robust effect size, unacceptable side effects emerging at therapeutic doses, or breakthrough
competition that changes the development strategy midstream. Whatever the cause, when a Phase Il trial fails
or flags issues, the program either ends or requires retooling — both of which consume additional time.

Design Pitfalls: There are also systematic design issues. For instance, single-arm trials (common in oncology or
orphan diseases) may show a promising response rate, but without a control group it is hard to interpret. Later,
a randomized Phase Ill may reveal that the effect was smaller or placebo. Conversely, overly strict entry criteria
can yield a very “clean” Phase Il result that then fails to generalize. The literature has documented many
examples where suboptimal Phase Il designs lead to costly Phase Il failures. In glioblastoma,
Balasubramanian et al. found only 35% of Phase Il GBM trials had been entered on the basis of an
adequately matched Phase Il — the rest moved forward despite missing, inconclusive, or poorly matched Phase
Il data ( ) ( ). This disconnect means 65% of these trials were
essentially “flying blind” when entering Phase Ill, which partly explains why nearly all such Phase Ill GBM trials
failed to improve survival. Similarly, a neurology study found 46% of recent Phase lll trials started without
any positive Phase Il (31% completely bypassed Phase Il, 15% overrode a negative Phase Il) (

). Crucially, those trials that skipped rigorous Phase Il were much less likely to meet their
primary endpoint in Phase Ill (only 31% succeeded versus 57% for trials with good Phase Il data) (

). These findings highlight that, beyond random chance, inadequate Phase Il planning is a
technical challenge that directly delays or derails progression to Phase Ill.

Operational and Regulatory Challenges Across
Phases

A recurring source of delay at every stage is the complex startup and management of trials, especially large
Phase Il studies. Site and Startup Delays: Initiating a multicenter trial is a heavy lifting process. As Jennifer Lai
et al. summarize, key drivers of start-up delays include regulatory submissions, contract negotiations, insurance
clearance, clinical supply logistics, and site identification & activation ( ). Each new site
(especially in a global trial) requires local ethics/IRB approval, import licenses for the drug, trial agreements, and
personnel training. If 10 new sites are added, many steps multiply. For example, Lai et al. note that just the
qualification and activation of sites — obtaining GCP training, completing investigator CVs, finalizing budgets
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and indemnity — can easily take 3-6 months per site (!*'! pmc.ncbi.nim.nih.gov). Delays in any one site’s startup
extend the overall trial timeline (final enrolment is often gated by the slowest activating site).

Compounding this, regulatory heterogeneity in global trials adds complexity. Different countries may require
different forms of ethics submission, unique study insurance, or even translation of documents. For instance, a
multinational neurology trial report found that country-by-country regulatory approvals significantly delayed
activation — each nation’s submission took weeks to months to review ([261 pmec.nchi.nlm.nih.gov). Similarly,
budget and contract negotiations can stall if sponsors and sites disagree on financial or indemnity terms. Real-
world accounts of Phase lll trials cite FDA and EMA requiring protocol amendments mid-course (e.g. new safety
monitoring) that force re-approval and month-long pauses.

Patient Recruitment and Enrollment: As noted earlier, patient accrual is frequently the rate-limiting step. This
is especially true for Phase lll: enrolling hundreds or thousands of patients with specific criteria takes time. The
recruitment rates documented on ClinicalTrials.gov reflect this difficulty. One analysis of 2008-2019 data found
that median recruitment durations increased significantly: by 2019, about half of Phase Ill trials required over a
year to enroll (! pmc.nebi.nim.nih.gov). Moreover, investigators now use 30% more sites per trial than a decade
ago, suggesting that finding patients has only grown harder. Barriers include competition with other trials
(patients eligible for multiple studies), overly narrow inclusion/exclusion criteria, patient reluctance (e.g. fearing
placebo), and logistical burdens (frequent visits, travel). Qualitative studies in oncology identify similar
obstacles: clinicians often cite that “no available patient,” restrictive criteria, and patients refusing experimental
therapy as top reasons for slow enroliment. Resource constraints at sites (as noted above) further throttle
recruitment: survey data from a European cancer center showed that 74% of physicians blamed staffing

shortages and 71% blamed excessive documentation for hampering trial enrollment (\'* pmc.ncbi.nlm.nih.gov).

Delays in recruitment directly postpone the timing of Data Monitoring Committee analyses, database lock, and
submission to regulators. For example, if a protocol calls for 500 patients but sites recruit only 350 in the
allotted time, the trial might have to remain open another year, incurring extra costs and pushing out the
planned Phase Il readout. Given that Phase Ill alone often requires more than a year just for enrollment (1!
pmec.nchi.nlm.nih.gov), any hiccup can cascade into multi-year delays.

Manufacturing and Supply: For drugs (especially novel biologics or cell therapies), scaling up manufacturing
from Phase | to Phase Ill volumes can be a bottleneck. Many therapies are initially produced in small batches;
moving to large trials requires securing occupied manufacturing slots, validating large-scale production lots,
and ensuring supply chain logistics. For instance, if a drug is a cell therapy requiring autologous harvesting,
shipping logistics become very complex when hundreds of patients are involved. Similarly, shortages of raw
materials or specialized excipients have caused delays in some trials (forcing longer lead times to make drug
batches). While only a few references explicitly document specific trials held up for these issues, it is widely
recognized by industry that manufacturing scale-up is a key risk factor that must be addressed early; failure to
do so can delay the start of pivotal trials.

Regulatory Hurdles: Apart from the multiplicity of national approvals, regulatory bodies themselves can trigger
delays. In global development programs, changes in standard-of-care or new regulatory guidelines during the
trial may require protocol amendments and re-submissions. Notorious examples include entire trials being
placed on clinical hold by the FDA due to unexpected safety signals or manufacturing issues, halting all progress
until resolved. Even benign regulators’ requests — such as providing additional animal toxicology data before a
new dose level — can compel sponsors to pause development. Regulators also require extensive documentation
for each phase transition. For example, filing an Investigational New Drug (IND) amendment for Phase Ill can
require tens of thousands of pages (preclinical safety, Phase I/ll data, protocols, GMP batches, etc.), each with

review timelines of weeks. All of these factors create checkpoints that, if missed or questioned, slow progress.

Summary — Operational/Regulatory: In essence, the more complex and larger-scale a trial, the more
opportunities for administrative delays. A master analysis of trial start-up notes for Phase Ill: “reasons for delay
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are well documented: Delaying start-up often means extending timelines, incurring extra cost, wasted drug
supplies, and risk of losing sites or obsolete controls” (!*") pmc.ncbi.nim.nih.gov) (7% pme.nebinim.nih.gov). These
statements resonate with sponsors’ experiences: one Phase Il planner noted that just finalizing the first 30 sites
can take over a year of staggered approvals. Given that Phase Il is typically the most expensive trial (estimates
range up to $50M or more ('°/ pmc.ncbi.nim.nih.gov)), these bureaucratic delays translate directly into budget
overruns and funding gaps.

Case Studies and Examples

To ground these concepts, we highlight several real-world contexts where Phase I-Ill transitions have been
challenged:

e Oncology (Glioblastoma): Balasubramanian et al. (2020) analyzed Phase II/Ill GBM trials from 2005-2019. They found
“near universal failure” of Phase Il in GBM, and traced much of this to how Phase Il was conducted (/%]
pme.nchi.nlm.nih.gov). Notably, 30% of Phase Ill GBM trials had no prior Phase Il data at all (14

pmec.nchi.nlm.nih.gov). Of the remaining trials, only 13 out of 20 (65%) had any reasonably matched Phase Il experience;
the other 7 lacked relevant P2 support. In other words, two-thirds of GBM trials moved into Phase Ill without robust Phase Il

evidence, and only 35% did so in an “optimal” manner (LZBJ pmec.nchi.nlm.nih.gov). The practical outcomes were stark:
almost all of these trials failed to improve patient survival (only temozolomide in 2005 showed a modest gain). This case
exemplifies how skipping or abusing Phase Il (perhaps to save time or money) can doom a program and necessitate re-trials
or end development entirely.

o Neurology (Alzheimer's & Related): In the neurological field, a 2024 systematic study examined Phase Il trials for ten
diseases (Alzheimer's, Parkinson's, MS, etc.). It revealed that 46% of Phase lll trials launched without any preceding

positive Phase Il (31% bypassed Phase Il altogether, 15% overrode a negative Phase II) (UBJ pmc.nchi.nim.nih.gov).
Crucially, the Phase Ill trials that were based on such bypass/override were far less successful (only a 31% positive outcome

rate) than those with solid Phase Il foundations (57%) (“5] pme.nchi.nlm.nih.gov). This statistical finding underlines a

common theme in neurology: desperation in unmet-need diseases leads sponsors to gamble on Phase Ill without firm Phase
Il proof, but this strategy greatly increases failure risk and wasted time.

e Rare Diseases: Trials in rare diseases come with acute recruitment and design delays. By definition, patient populations are
tiny. Augustine and Mink (2014) note: “Timely and adequate recruitment of eligible participants is a challenge for any rare

disease” ([23] pmc.ncbi.nlm.nih.gov). For example, orphan diseases often cannot run standard randomized trials and rely
on single-arm or historical controls. Planning such studies (often needing international site networks) is fraught and slow. A
delay of even a few months in recruiting a handful of patients can mean 6-12 months longer for a Phase Il trial, quickly
spilling into Phase Ill. Regulatory agencies attempt to ease this (through orphan drug incentives), but sponsors still struggle
to project how long it will take to enroll the needed patients. Limited financial incentive (small market) also means fewer
sponsors, so each program is precious and any delay is risky.

o Infectious Diseases (Tuberculosis): The work by Davies et al. (2019) on TB trials shows technical hurdles causing delays
specifically in the Phase II=>1ll transition. New TB regimens often rely on sputum culture conversion as a surrogate endpoint,

which can take 8 weeks or more to measure - delaying interim readouts ([27J pmec.ncbi.nlm.nih.gov). Davies notes that a
key challenge is “delays in receiving culture information, which must be balanced against a relatively slow rate of

recruitment” in TB trials ([27]

pmec.nchi.nlm.nih.gov). In practice, a TB trial may take 1-2 years just to see if early
bacteriological signals are promising enough to justify a large Phase Ill. Additionally, the need to combine multiple drugs
complicates trial supply (managing many medications and ensuring adherence), which slows trial logistics. Thus, even in

adaptive multi-arm Phase Il designs the timelines remain protracted, and starting Phase Ill requires patience and certainty.
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e Pharmaceutical Portfolio Decisions: Broader industry patterns also illustrate delays. For instance, a data analytics report
found that 2022 saw a sharp increase in strategic terminations of Phase Il trials: about 28% of Phase Il studies were

terminated mid-course, marking a 42% jump over previous years ( ). This indicates that many
programs were actively pulled by sponsors during Phase I, likely due to re-prioritization or emerging competitive data. Each
such termination represents a pipeline delay where a Phase Ill was likely scrapped or significantly postponed. Similarly, the

recent failures of high-profile Phase Ill trials (such as Roche's SKYSCRAPER-01 lung cancer trial failing its endpoint (

)) show that even drugs with promising early data can fall back to square one, forcing sponsors to
reconsider development plans (and often run additional trials, in new subgroups or combinations).

Data Analysis of Timelines and Attrition

To quantify these issues, large-scale analyses have examined success rates and durations. The aggregate
success rates across phases vary by study, but the consensus is clear: only a minority of drugs survive to
approval, and many fail at Phase llI/lll. Recent estimates suggest phase-to-phase “pass” rates roughly in the
range of 60—-80% Phase I->1l, 30—60% Phase II->Ill, and ~45—70% Phase IlI->approval (

) ( ) (varying by therapeutic area and methodology). One
model found 80.7%, 57.7%, and 56.7% success rates for Phases |, Il, Il respectively (
), while earlier work had figures like 60%, 40%, 59% ( ).

Even the higher estimates imply that over 40% of Phase lll trials fail to meet endpoints. Such data underscore
how the “transition probabilities” at each phase are far below 100%.

The timelines are equally illustrative. As noted, one broad review found mean phase durations of about 2.8, 3.2,
and 3.8 years for Phases |, II, III ( ). When gaps (analysis and startup delays) are
factored in, each phase effectively adds an extra 1.5-2.5 years on average ( ). Thus,
the total time from Phase | initiation to Phase Ill completion often exceeds 8—10 years. A Phase Ill confirmatory
trial typically costs on the order of $10-50+ million ( ) (depending on disease area and
size) and lasts multiple years, meaning that sponsors must commit massive resources upfront. Critically, the
cost/time investment in later phases carries huge risks: an unsuccessful Phase Ill can waste tens of millions and
set back a company’s timeline by years. Publications on clinical trial costs note average Phase | trials cost
~$1.4-6.6M, Phase Il ~$7.0-19.6M, and Phase Ill ~$11.5-52.9M ( ). These escalating costs
reinforce why thoroughness (and hence careful data gathering) is enforced before moving to the next phase.

Tables: For clarity, Table 1 (below) summarizes typical Phase characteristics, durations, and budgets. Table 2
(later) lists representative delay factors by category. These consolidate data from the above studies and
highlight how, for example, median Phase | duration (~33 months) is already longer than often assumed, and
how Phase Il studies involve thousands of patients and budgets in the tens of millions ( )

( ) ( ).

| **Phasex* | #xTypical Enrollment#* | **Typical Duration (months)x* | sxApprox. Cost (USD)#* | **Pri
o o o e =

| Phase I | \~20-100 subjects ([www.ncbi.nlm.nih.gov](https://www.ncbi.nlm.nih.gov/books/NBK22930/#:~
| Phase II | \~100-300 patients ([www.ncbi.nlm.nih.gov](https://www.ncbi.nlm.nih.gov/books/NBK22930/4
| Phase III | Hundreds to thousands | \~12-36 mo (mean \~45.1 mo ([www.knowledgeportalia.orgl(https:/

(Table 1: Typical characteristics of clinical trial phases, including approximate enrollment sizes, durations,
budgets, and objectives (' ) ( ) ( ).)

Recruitment and Patient-Related Delays
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A cross-cutting theme is the difficulty of enrolling and retaining patients. Even if a trial is perfectly designed,
insufficient recruitment can grind it to a halt. We have already noted attrition in early-phase cohorts (e.g. only

(7]

~30% of potential Phase | patients enrolling (‘"' pmc.nchi.nim.nih.gov)). In later phases the problem only

magnifies:

e Eligibility Constraints: Strict inclusion/exclusion criteria can rapidly shrink the potential pool. For instance, requiring
specific biomarkers or prior treatment failure excludes many patients. In some trials, patients must travel long distances or
undergo invasive procedures (e.g. biopsy), deterring enrollment. Trials often end up repeatedly amending criteria to expand
pools, but each amendment requires new approvals. This is a clear delay.

e Competing Trials: Especially in academic settings, patients may have several trials open for the same indication. Physicians
or patients may choose one over another (for example, preferring a trial with a promising new mechanism or better
convenience). This competition can skew recruitment rates.

e Patient Reluctance: Fear of side effects or being assigned placebo/standard therapy can make some patients decline
participation. Patient focus groups often cite unwillingness to enter uncertain experimental arms. Even informed consent
processes take time and may require re-consenting if protocols change (another source of delay).

e Enrollment and Retention: Once patients consent, trials require multiple visits and follow-ups. Dropouts (due to side
effects, protocol violations, or personal reasons) reduce the effective sample size. Trials often monitor drop-out rates; if too
many patients withdraw, the trial may need to recruit additional subjects, again lengthening the timeline. For example, if 20%
of enrolled patients drop out, the trial must open more sites or extend recruitment by months.

Several studies quantify these issues. A PLOS One analysis found industry Phase lll trials increasing the number
of sites by ~30% over a decade, yet enrolled patients per site per month was not improving — indicating sites
are slower on average (1*! pmc.ncbi.nlm.nih.gov). Interviews with clinicians consistently list patient unavailability
and strict criteria as recruitment barriers. A German cancer center survey explicitly found that lack of
personnel (71-74% of respondents) and excessive paperwork were top obstacles to patient recruitment (/'%!
pme.nchi.nlm.nih.gov). This suggests that even beyond patient willingness, institutional capacity limits
recruitment efficiency.

Finally, financial and logistical support for patients can be a factor. Trials that do not reimburse travel or have
limited schedules may lose eligible patients who cannot accommodate the demands. Trial sponsors must
anticipate these real-world patient constraints; failing to mitigate them (e.g. by adding flexible visit windows)
inevitably delays accrual.

Operational and Administrative Delays

Beyond patients, the sheer mechanics of running a trial can stall progress. This is especially true for large Phase
Il studies, but even moderate Phase Il trials can hit these snags:

e Site Activation: Before a trial can recruit at a site, a litany of tasks must be completed - site qualification visits, staff
training, pharmacy prep, equipment calibration, lab contract setup, etc. Each of these steps can reveal issues (missing staff
names, incomplete regulatory documents, disagreements on budgets) that cause iterative back-and-forth. A landmark
analysis of trial startups classified major delay drivers as “inefficient processes/pitfalls”, “contracts & budgets”, etc. ([31
pmec.nchi.nlm.nih.gov). For example, if negotiating the third-party service contracts takes longer than anticipated, the site
cannot enroll patients yet.

e Regulatory/IRB Approvals: Multinational trials may require submitting to multiple ethics committees. Each IRB has its own
meeting schedule; if a submission misses the cut-off, it may wait months for review. In the U.S., FDA 30-day IND reviews
typically take the full month, and agencies often issue additional questions that must be answered before proceeding. A
Phase Il protocol preparing for multiple countries might face a queue in each country’s system — introducing staggered
entry of sites. It is not uncommon for sponsors to complete an IND application in one country but then wait 6-12 months to
start sites in another major region.
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e Contracting and Budgets: Negotiating clinical trial agreements (CTAs) with each sitef/investigator is often a lengthy
process. Universities and hospitals have legal offices that carefully review IP language, indemnity clauses, and payment
terms. If negotiations stall, the site essentially sits idle. Similarly, deciding on budgets (per-patient payments, overhead
costs) can require lengthy justifications, especially if budgets big enough for Phase Il are questioned by institutional grants
offices.

e Clinical Supplies: Arranging adequate drug supply to all sites can itself cause delay. Consider a Phase lll trial requiring four
dosing levels of a novel antibody. The sponsor must produce and test (according to GMP) large batches for each dose
strength. If stability testing fails (e.g. the highest dose degrades), the sponsor might have to reformulate and re-produce,
pausing shipping to sites. Even shipping logistics (international customs, cold chain) have caused hold-ups in documented
cases.

All these administrative steps often happen in parallel to patient recruitment. But a hold-up at, say, the last
regulatory review can freeze all sites simultaneously. Studies of trial start-up performance note that longer
startup times correlate with slower overall enrollment rates ([zﬂ pmc.nchi.nlm.nih.gov). In practice, sponsors now
often rely on checklists and dedicated start-up teams to anticipate and mitigate delays (for instance, having all
documents pre-translated and submissions pre-scheduled). But any oversight (missed form, late CV) still risks
weeks of delay.

Funding, Strategic, and Economic Factors

Financial and business decisions play a major role in progression delays. By Phase ll/Ill, cycles of corporate
budgeting and fundraising come into play. Budget Availability: Securing sufficient funds to run costly late-
stage trials is often a major gating factor. For biotechnology firms, Phase Ill trials may require “funding rounds”
from investors. These can depend on interim data: a weaker-than-expected Phase Il might make investors
hesitant, forcing additional smaller studies or even halting until clearer data justifies the spend. Conversely,
good Phase Il results might lead to rapid fundraising to support a rollout. Any delay in finance - e.g. economic
downturns or stock market volatility — can push timelines out regardless of scientific readiness. For instance, a
company might plan to start Phase Il in Q1, but if a planned IPO is delayed, they may postpone the trial start
quietly. This ties trial tempo to market conditions.

Portfolio Prioritization: Large pharmaceutical companies often decide which drugs to advance based on entire
portfolio strategies. If a big trial is underperforming or a competitor's product has emerged, resources might be
shifted to “more promising” projects. The Phesi industry tracking analysis cited earlier implies that many Phase
Il terminations in 2022 were presumably strategic (companies scrapping weaker candidates) (/2%
www.fiercebiotech.com). Whenever a sponsor deprioritizes a program, the next-phase trial is delayed or
canceled. Officially, companies might put a trial “on hold” for additional analysis or competitor assessment — but
the net effect is the same: the timeline slips.

Opportunity Costs: Because a drug taken to Phase Ill is a huge investment, sponsors also worry about the cost
of failure. This can paradoxically cause delays: a sponsor may delay initiating an expensive Phase Il until nearly

convinced of success. For example, a borderline Phase Il result might make the team re-analyze data or conduct
an additional small study to ensure the Phase Il has the best chance. Each such extra analysis can add months.

In other words, caution itself can be a delay factor - difficult to quantify, but recognized in industry.

Finally, market or regulatory changes can intervene as strategic challenges. If during a trial the regulatory
agency signals uncertainty about the chosen endpoint or suggests additional data are needed, the trial protocol
may be amended mid-course (often retrospectively). For example, if an FDA advisory committee expresses
doubt about a biomarker's validity, the sponsor might pause to gather more evidence or switch to a different
primary endpoint, delaying the trial. Similarly, sudden safety concerns in a related drug class (e.g. halts of one
immunotherapy arm due to findings in another trial) can impose new stopping rules or monitoring, further
lengthening analysis time.
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Category-Wise Summary of Delays

Given the many factors above, it is helpful to categorize the main delay factors. Table 2 below summarizes
these by broad category, with examples and references to illustrate each. This table emphasizes that no single
issue dominates; rather, delays are multifactorial and often compound each other.

| *xCategory of Delay#x | xxExamples / Sources of Delayxx |

===

*xkScientific & Design¥x | e Inadequate efficacy signals: high Phase II failure rates (>30%) [18+L1¢
*kPatient Accrual & Retentionk* | e Slow recruitment: median Phase III enrolment rose from \~13 to

**Regulatory/Ethics** | e Multi-country approvals: different IRBs/regulators cause staggered starts
**Site/Contracting Processes*x | e Site activation delays: site qualification, contracts, budgets,

*xEconomic/Strategic#*x | e Funding gaps: raising \~$10-50M for Phase III can take months; budget st

(Table 2: Major categories of trial delays and examples. Delays in each category can independently slow

progression from Phase | to lll. Citations illustrate documented issues in these areas (' )
( ) ( ) ( ) ( ) (
) ( ) ( ).)

Case Study — Oncology Drug Pipeline
Bottlenecks

To illustrate interplay of these factors, consider a notional oncology drug program. A new targeted therapy
completes Phase | (early safety OK, some tumor shrinkage in a few patients ( )). The
sponsor designs a Phase |l trial in a specific cancer subtype. However, patient accrual is slow because only a
fraction of patients express the target biomarker (patient accrual delay). The team applies for Breakthrough
Therapy designation to engage regulators early (regulatory mitigation). Data collection takes longer than
expected (clinical supplies shipping delay) and at the 6-month interim review, the response rate is promising but
not statistically significant. The sponsor decides to expand the trial (design change) rather than launch Phase
Il immediately. This action requires amending the protocol and obtaining new IRB approvals in each country
(regulatory delay), pushing the trial out by 4-6 months.

Eventually the expanded Phase Il completes and shows a mid-level benefit. The company now plans a Phase |l
but must raise an extra $30M (financial delay). It amends inclusion criteria to broaden the eligible population
(patient accrual strategy), then resubmits to regulators. Each amendment triggers separate IRB review cycles
(administrative delay). Six months after planned start, the Phase lll finally begins with multiple sites. Over the
next year, recruitment drags (logistical delay), and interim futility analysis fails to meet its endpoint. The whole
Phase Il is halted (strategic delay), and the drug program is reassessed in light of a competitor’s approval.

This scenario is hypothetical but representative. Each phase transition involved design uncertainty, regulatory
steps, recruitment challenges, and economic calculations — each introducing delays that cumulatively span
years. In real drug pipelines, companies attempt to streamline many of these steps (e.g. running trials in parallel,
adaptive designs), but the examples above — and the data we have reviewed — show how easily progression can
be pushed out.

Implications and Future Directions
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The delays described have broad consequences. Patients waiting for new therapies endure the slow pace;
companies face vastly increased development costs; and healthcare systems bear a bottleneck in innovation.
For public health and business alike, accelerating valid trials is a priority. Several approaches may help:

e Adaptive and Seamless Designs: These newer statistical frameworks aim to combine phases or stop early for futility. A
"Phase IIb/lll seamless” design, for instance, flows directly from dose-finding into large-scale testing without a lengthy
pause. While not always appropriate, adaptive designs can trim tens of millions of dollars and shorten timelines if executed
correctly. Regulatory agencies are increasingly open to these (e.g. FDA's adaptive design guidance) when justified, but
sponsors must plan them carefully to avoid bias.

e Biomarkers and Precision Enrollment: Using genomic or other biomarkers to enrich trial enrollment can boost the success
probability and reduce required sample sizes. If a therapy targets a specific mutation, enrolling only those patients (as is
done in some oncology trials today) can make Phase Il signals stronger, reducing uncertainty before Phase Ill. However, this
also means the patient pool is smaller, potentially slowing enroliment (a trade-off). Partnerships with diagnostic companies
and development of robust companion tests is a strategy some firms employ to address this challenge.

e Regulatory Innovations: Agencies have introduced initiatives (e.g. Fast Track, Breakthrough, PRIME) to expedite trials for
high-need areas. These can shorten review times and allow rolling submissions. For example, the FDA's breakthrough
therapy designation encourages early consultation that may speed later phases. Continual dialogue with regulators (via
formal meetings) can clarify expectations early, avoiding late surprises that cause delays. Also, regulatory harmonization
(e.g. EMA's Clinical Trials Regulation) aims to streamline multi-country approvals, which if successful should reduce one
category of delay.

e Decentralized and Digital Trials: Increasingly, companies are using remote monitoring and telemedicine to ease
recruitment and retention. Virtual visits, home health nursing for drug administration or blood draws, and use of mobile
devices for data collection can lower the burden on patients. Decentralization could speed enroliment (patients can
participate remotely) and even accelerate follow-up. Early pilot studies suggest these approaches are feasible for many
conditions, although they introduce new issues of data quality and security.

e Data Sharing and Modeling: Modern efforts to share patient-level data or build predictive models (“digital twins" of trials)
may eventually allow sponsors to forecast recruitment challenges or simulate trial outcomes before committing. Artificial
intelligence could also optimize protocol design by learning from prior trial outcomes. A 2050 vision sees trial investigators

[29]

becoming “data scientists” using real-time analytics to run a continuous adaptive trial ( pmc.nchi.nlm.nih.gov). While

quite futuristic, these ideas hint that better use of data could shrink delays in the long run.

Conclusion

Progression from Phase | to Phase Il is delayed by a complex web of factors. Scientifically, the need for
convincing evidence (efficacy and safety) at each step means many programs must pause and double-check
before moving forward. Logistically, the effort of launching and managing trials (ethical approvals, site setup,
recruitment, etc.) consumes much time for each phase transition. Economically, the massive investment
required makes sponsors cautious, leading to additional studies or slow rollouts. The data reviewed here show
that prolonged timelines and high attrition are the norm in drug development, not exceptions (1

pmc.ncbi.nim.nih.gov) ([8] www.knowledgeportalia.org).

Our analysis — supported by published studies, registry analyses, and regulatory reports — indicates that roughly
half or more of candidate drugs experience delays or failures between each phase. For example, on
average Phase Il kills about 30-60% of programs (''°' pmc.nchi.nim.nih.gov); among those entering Phase lll, a
majority fail to meet endpoints (') www.knowledgeportalia.org) (') pme.ncbinim.nin.gov). These figures reflect
both anticipated scientific uncertainty and avoidable inefficiencies. Case studies (in GBM, neurology, rare
diseases) consistently attribute a large portion of delays to suboptimal trial design or procedural hurdles (!'*!

pme.ncbi.nlim.nih.gov) (I pmc.ncbi.nim.nih.gov).

Going forward, addressing these challenges requires action on multiple fronts: improving trial design (e.g.
through adaptive methods and better biomarkers), streamlining regulations, bolstering patient recruitment
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infrastructures, and perhaps most of all integrating new technologies for data collection and analysis. Some
trends are promising — accelerated approvals in pandemic conditions, use of real-world data, and stronger
patient advocacy may help shrink timelines. Yet the fundamental lesson remains that the more complex a trial
program, the more points of delay it has. Stakeholders from industry, academia, and regulators will need to
coordinate closely to shave months off each phase and ensure that promising therapies reach patients without
undue postponement.

In summary, the transition from Phase | to Phase Il is often the most protracted segment of drug
development, delayed by scientific uncertainties, operational bottlenecks, and logistical constraints.
Comprehensive planning, iterative improvements in trial methodology, and continued investment in trial
infrastructure are essential to alleviate these delays. The consequences — both human and financial - of
continuing on present trajectories are significant. By illuminating the specific factors at each step (as cited
above), this report highlights where efforts can be focused to accelerate the clinical trial pipeline while

preserving safety and scientific rigor.

References: All findings are supported by the cited literature and reports: e.g., Van Norman (2019) on phase

success rates (1°%) pme.nebi.nim.nih.gov) ("2 pme.nebi.nlm.nih.gov); Princess Margaret Phase | study (2006) on

[71

enrollment barriers (! pme.ncbinim.nih.gov) (%) pme.nebi.nim.nih.gov); Balasubramanian et al. (2020) on GBM

trial transitions ("'*! pmc.nebi.nim.nin.gov) (%) pme.nebi.nim.nin.gov); Moyer et al. (2024) on neuro trials skipping
Phase Il (") pmc.nebinim.nih.gov); Lai et al. (2020) on global trial start-up delays (°! pmc.ncbi.nim.nih.gov) (2"
pme.nchi.nim.nih.gov); and industry-derived statistics (PhRMA, pharma pipeline analyses) on trial timelines and
attrition ("?! pharmasols.com) ("*! www.knowledgeportalia.org) (°) pme.nebi.nim.nih.gov). These sources document

data, case examples, and expert analyses relevant to delays in clinical trial progression.
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