CRESTLINE BIOTHERAPEUTICS — CLINICAL TRIAL CASE
Crestline Biotherapies
The Week 28 Decision
A clinical-development case on deciding what to learn next when time, patients, capital, and patent life are all limited



This case is fictional and intended for instructional discussion. Names, events, products, and company data are invented; public statistics are cited in the source note.

	In October 2026, Crestline must decide whether to expand, redesign, pause, or terminate a Phase II trial for an experimental treatment for inflammatory lung disease. Early results suggest meaningful improvement for some patients, little benefit for others, and a safety signal that may or may not be related to treatment. Enrollment is six months behind schedule, a competitor has announced a pivotal trial, and Crestline has enough cash to pursue only one major development program.




This case is fictional and intended for instructional discussion. Names, events, clinical results, and internal financial figures were created for the case. Public statistics are summarized in the source note.


The Interim Review
At 7:30 on Monday morning, Dr. Elena Marquez, chief medical officer of Crestline Biotherapeutics, opened the confidential report from the independent data-monitoring committee. The company’s lead compound, CLN-47, was being tested in adults with progressive inflammatory lung disease whose symptoms remained poorly controlled under standard therapy. The trial had reached 164 randomized patients, well short of the planned 240, but the board had authorized an interim review after enrollment slowed and several adverse events were reported.
The report did not provide the simple answer Marquez had hoped for. Patients receiving the higher dose showed a greater average improvement in lung function than those receiving placebo, but the difference narrowly missed the statistical threshold written into the protocol. A subgroup identified through a blood biomarker appeared to respond strongly. The subgroup had not been designated as the primary population when the trial began, and the laboratory assay used to identify it had produced inconsistent results at two trial sites.
Five patients receiving CLN-47 had experienced serious liver-enzyme elevations, compared with one patient receiving placebo. All recovered after treatment was interrupted. Investigators disagreed about whether the events reflected the drug, other medications, or the underlying disease. The committee did not recommend stopping the trial, but asked Crestline to strengthen monitoring and clarify the conditions under which dosing would be suspended.
A High-Cost Path with a Low Probability of Arrival
Clinical development required companies to commit substantial capital before knowing whether a treatment would be safe, effective, approvable, manufacturable, or commercially accepted. Phase III trials commonly enroll hundreds or thousands of participants and provide much of the evidence used in regulatory review. Industry estimates often place the full cost of developing an approved medicine, including unsuccessful programs, in the billions of dollars and the elapsed time at 10 to 15 years.
Failure was common. Published estimates vary by disease area and methodology, but only a minority of compounds entering human testing ultimately receive approval. Recruitment itself could become a major source of delay: research reviews have reported that many trials miss their original enrollment targets or schedules, while an analysis of registered trials found a median delay of about twelve months among completed studies and discontinuation in more than one-fifth of the sample.
For Crestline, delay had another cost. CLN-47’s core patent had been filed seven years earlier. Every additional year spent in development reduced the period in which the company might sell the treatment without direct generic competition. Yet moving too quickly could produce an underpowered study, expose patients to an unsafe dose, or lead regulators to reject the evidence.


Exhibit 1. CLN-47 Phase II Trial Status
	Measure
	Protocol plan
	Status at week 28
	Management concern

	Randomized patients
	240
	164
	Enrollment six months behind

	Trial locations
	32
	29 open; 18 actively enrolling
	Large variation among sites

	Primary endpoint
	Change in lung function at 24 weeks
	High dose +3.8%; placebo +1.9%
	Difference below prespecified threshold

	Biomarker-positive subgroup
	Exploratory only
	High dose +6.4%; placebo +1.6%
	Promising but not prespecified

	Serious liver signals
	No expected imbalance
	5 treatment; 1 placebo
	Causality uncertain

	Participant withdrawals
	Below 15%
	18% high dose; 12% low dose; 10% placebo
	Side effects and visit burden

	Current trial spending
	$42 million total
	$34.6 million committed
	Additional monitoring required



The Patients Crestline Could Find
The disease affected an estimated 185,000 adults in the United States, but only a fraction met the study’s criteria. Candidates had to have documented progression, stable background therapy, adequate liver and kidney function, and no recent participation in another trial. Many were older, lived far from specialty centers, or depended on family members for transportation. The protocol required eleven in-person visits, repeated blood tests, imaging, and a six-minute walking assessment over thirty-two weeks.
Crestline had initially selected leading academic hospitals because their physicians understood the disease and could manage complex patients. Those centers also had competing studies, long contracting processes, and limited coordinator capacity. Seven sites had enrolled fewer than two patients. Three community pulmonary practices enrolled quickly but generated more protocol deviations. A mobile research vendor proposed home blood draws and remote symptom monitoring, but regulators had not reviewed the revised operating plan and several investigators questioned whether decentralized assessments would be comparable with hospital measurements.
Exhibit 2. Enrollment Performance by Site Type
	Site type
	Open sites
	Patients randomized
	Screen failure
	Monthly cost per site
	Observed issue

	Academic medical centers
	16
	91
	48%
	$68,000
	Slow contracting; strong data quality

	Regional hospitals
	8
	38
	42%
	$47,000
	Variable investigator attention

	Community pulmonary practices
	5
	29
	31%
	$34,000
	Faster enrollment; more deviations

	Dedicated research clinics
	3
	6
	55%
	$51,000
	Weak referral network



The commercial team proposed opening twelve dedicated clinics in metropolitan retail locations and advertising directly to patients through social media and disease-advocacy groups. The clinical team worried that aggressive recruitment could produce large numbers of ineligible candidates, raise expectations among seriously ill patients, and create the appearance that the company was marketing a drug before approval. Patient advocates argued that travel reimbursement, evening appointments, translated materials, and home visits would do more to broaden access than advertising alone.
What the Interim Results Meant
The trial statistician offered three interpretations. The first was that CLN-47 probably produced a modest benefit across the full population, but the trial had too few participants to distinguish it clearly from chance. The second was that the treatment worked primarily in biomarker-positive patients. The third was that the subgroup result was an artifact created by testing many possible patient characteristics after seeing the data.
Each interpretation suggested a different next step. Completing the original trial would preserve the protocol but require more patients and perhaps nine additional months. Expanding the biomarker-positive group could provide faster evidence of a larger effect, but would require changing the statistical analysis and validating the assay. Reducing the high dose might address safety concerns but weaken effectiveness. Crestline could also stop the study and conserve capital for a different compound whose Phase I results would arrive in four months.
Exhibit 3. Development Alternatives Prepared for the Board
	Alternative
	Additional cost
	Estimated time
	Patients needed
	Principal exposure

	Complete original Phase II
	$23 million
	9-12 months
	76
	Ambiguous average effect may persist

	Expand to biomarker-positive cohort
	$38 million
	12-15 months
	120
	Assay and subgroup may not be accepted

	Redesign dose and monitoring
	$46 million
	15-18 months
	150
	Lower dose may lose efficacy

	Begin Phase III planning now
	$118 million before first major readout
	30-36 months
	780
	Commits capital before uncertainty is resolved

	Pause CLN-47 and await other program
	$6 million wind-down and preservation
	4-6 months
	0 new
	Sites and investors may lose confidence

	Terminate CLN-47
	$3 million closeout
	3 months
	0 new
	Potentially valuable treatment abandoned



Regulatory and Manufacturing Questions
Crestline’s regulatory advisers expected the agency to focus on the liver signal, the clinical importance of the lung-function change, and the credibility of the biomarker. A formal meeting could clarify expectations, but briefing materials would take ten weeks to prepare and the agency’s response might not resolve the disagreement. Regulators could request a larger safety database, longer follow-up, a different endpoint, or an additional dose arm.
Manufacturing added another uncertainty. The current formulation required refrigerated distribution and had a shelf life of nine months. A contract manufacturer had produced enough material to complete the Phase II study, but a Phase III program would require reserving a production line within sixty days. The reservation deposit was $14 million and nonrefundable. A second manufacturer offered a lower unit cost but would need to repeat process-validation work. Engineers were also testing a room-temperature formulation, although it might not be ready before a pivotal trial began.
Exhibit 4. Illustrative Commercial Assumptions
	Assumption
	Broad-label product
	Biomarker-limited product
	Major uncertainty

	Eligible U.S. patients at launch
	78,000
	29,000
	Diagnosis, progression, label wording

	Physician adoption after three years
	38%
	55%
	Perceived benefit and monitoring burden

	Annual net price per treated patient
	$48,000
	$56,000
	Payer restrictions and competition

	Annual manufacturing/distribution cost
	$7,800
	$8,600
	Scale, refrigeration, wastage

	Time to market from current decision
	4.5-5.5 years
	4.0-5.0 years
	Trial outcome and regulatory review

	Remaining effective patent life at launch
	7-9 years
	8-10 years
	Delays and patent challenges



The Capital Constraint
Crestline had $186 million in cash and marketable securities. Existing commitments for CLN-47, the second compound, corporate operations, and debt service would consume approximately $91 million over the next eighteen months. Raising new equity was possible, but the company’s share price had fallen 37 percent after the enrollment delay was disclosed. A partnership with a larger pharmaceutical company could provide capital and trial-management expertise, but potential partners wanted to review the interim data and might demand control of future development and pricing.
The chief financial officer argued that Crestline could not treat every scientific question as something that required another study. The head of research responded that terminating a program after an inconclusive interim analysis would systematically favor treatments with quick, obvious effects and abandon therapies that required better patient selection. The commercial chief believed a biomarker-defined product could command stronger physician interest. The head of clinical operations cautioned that a narrower population might be harder, not easier, to recruit.
Exhibit 5. Eighteen-Month Cash Outlook
	Use of cash
	Committed / base plan
	Original-trial completion
	Biomarker expansion

	Corporate operations and debt
	$49 million
	$49 million
	$49 million

	Current CLN-47 obligations
	$35 million
	$35 million
	$35 million

	Additional CLN-47 program
	$0
	$23 million
	$38 million

	Second development compound
	$31 million
	$31 million
	$31 million

	Manufacturing reservation
	$0
	$14 million
	$14 million

	Projected ending cash
	$71 million
	$34 million
	$19 million



The Wednesday Board Meeting
By Wednesday afternoon, Marquez had received three new pieces of information. One community site reported two additional liver-enzyme elevations, neither yet classified as serious. The laboratory vendor said it could validate an improved biomarker assay in five months, but only if Crestline committed $4.2 million immediately. A competitor announced that its Phase III trial would enroll 620 patients and use hospitalization-free survival rather than lung function as the primary endpoint.
The competitor’s announcement could mean that physicians and hospitals would have even less capacity for Crestline’s trial. It could also validate investor interest in the disease. No one knew whether the competing treatment would prove safer or more effective, whether it would reach the market first, or whether its trial design would influence regulators’ expectations for CLN-47.
Marquez had to recommend a path that evening. The board would want to know whether the current evidence justified continued exposure of patients and capital, what additional information would materially change the decision, and how quickly that information could be obtained. It would also ask whether Crestline should preserve a broad treatment ambition, focus on the patients who appeared most likely to benefit, seek a partner, or direct its remaining resources elsewhere.
No option protected every objective. Expanding the study could reveal a clinically important treatment, but might consume the company’s cash before the result was known. Starting Phase III planning could preserve time and manufacturing capacity, but magnify the consequences of a mistaken interpretation. Pausing could allow the assay and regulatory strategy to mature, but sites, patients, employees, and investors might not wait. Termination would provide financial clarity while closing off the possibility that the uneven data contained a real therapeutic signal.
Framing questions
1. Identify the different metrics that can be used to evaluate every aspect of the performance of the system?  Organize these into a pyramid to indicate the relative importance, following the style given here.
2. What are the types of decisions? Use the list of decision types here as a guide, illustrated by the applications here.  
3. Use the interactive framing matrix here to fill out the performance metrics along the top (from most to least important) followed by the list of decisions (in any order).  Use your judgment to assess whether the impact of each decision on each metric is H (high impact), M (medium), L (low) or N (none).  Finally, use the resulting matrix to rank the decisions in terms of their impact on the most important metrics.
4. What are the different sources of uncertainty?  Use the 12 categories of uncertainty here as a guide.
5. Repeat the exercise in (3), but this time using uncertainties instead of decisions.
a. Which sources of uncertainty would be captured using average performance over time?
b. Which sources of uncertainty represent forms of risk that are not properly captured using averages?
6. Choose the single decision that seems to have the highest impact on the most important metric.  
a. What approach do you think you would use to make this decision?
b. What data appears to be necessary to make this decision, including the calculation of any performance metrics where the decision would have a high or medium impact.
7. Using the same decision you identified in (6), identify the people, departments, groups or organizations that you would need to work with to implement the decision?
Discussion Questions
1. What is the central problem facing Marquez and Crestline Biotherapeutics?
2. How should the company interpret the average trial result and the stronger response in the biomarker-positive subgroup?
3. Which additional information would be most valuable before committing to another large study?
4. Should Crestline complete the original Phase II protocol, redesign it, or move toward Phase III? Why?
5. How should patient safety concerns be balanced against the unmet need and the possibility of benefit?
6. What changes to site selection, patient recruitment, visit design, and reimbursement might improve enrollment without weakening data quality?
7. Should Crestline reserve manufacturing capacity before it has resolved the clinical questions?
8. How should patent life, competitor activity, physician acceptance, pricing, and manufacturing requirements affect the development decision?
9. Would a partnership improve the program, or would it transfer too much future value and control?
10. Under what future findings should Crestline continue, narrow, pause, or terminate CLN-47?
Source Note
The conceptual foundation for this case is the “Running clinical trials for drug testing” section of Warren B. Powell, Bridging Decision Problems, Volume I: Framing the Problem, Chapter 2. The case embeds the section’s clinical, financial, operational, regulatory, manufacturing, marketing, and competitive considerations in the narrative and exhibits without identifying them as separate analytical categories.
Public information used to motivate the setting includes FDA descriptions of Phase III trials as commonly involving approximately 300 to 3,000 participants and supplying much of the safety evidence used for review; published research reporting that enrollment delays are widespread, that completed trials in one large analysis had a median delay of 12.2 months, and that 21.5 percent of trials in that sample were discontinued; a 2025 analysis estimating an average probability of first approval of 14.3 percent among major research-based pharmaceutical companies; and industry estimates that development of a new medicine commonly takes 10 to 15 years and costs approximately $2.6 billion when unsuccessful programs are included. Estimates differ by therapeutic area, study design, sponsor, and methodology. All Crestline data, people, compounds, results, budgets, and events are fictional.
ChatGPT notes
Prompt
Write a 4-6 page case study based on the material in the section at https://warrenpowell.org/bridging-vol1/chapter-2/#clinicaltrials. Create a context based on the metrics, decisions and uncertainties in the section, but without explicitly calling attention to them. motivate your case problem with data.
Summary
The case follows a biotechnology company deciding whether to expand, redesign, pause, advance, or terminate a Phase II trial after receiving promising but inconclusive results. It incorporates:
· Patient recruitment and trial-site selection 
· Treatment effectiveness and subgroup response 
· Safety signals and dose selection 
· Regulatory requirements 
· Manufacturing capacity and refrigeration needs 
· Patent-life pressure 
· Competitor activity 
· Physician acceptance, pricing, and commercial potential 
· Capital constraints and partnership alternatives 
· Five quantitative exhibits and ten discussion questions 
The setting is motivated by FDA guidance that Phase III studies often involve roughly 300–3,000 participants, published evidence that completed trials may experience median delays of about 12 months, and research estimating that only a minority of compounds entering human trials eventually gain approval.
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