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Abstract

The rapid advancement of artificial intelligence (Al) in clinical research presents both
unprecedented opportunities and significant challenges for pharmaceutical organizations,
particularly in the Asia-Pacific (APAC) region. This paper examines strategic imperatives
for building Al-ready teams in clinical research, emphasizing unique APAC challenges.
Drawing on the FDA’s January 2025 guidance and industry data showing a $9.2 billion Al
clinical trials market growing at 46% CAGR, we present the E.M.P.O.W.E.R. leadership
framework for organizational transformation. While technical barriers are solvable with
investment, people transformation represents the critical challenge, with leadership
quality determining 70% of employee engagement. The paper provides actionable
capability-building recommendations, algorithmic bias mitigation strategies, and a three-
year transformation roadmap emphasizing that successful Al transformation requires
simultaneous attention to technical infrastructure, governance frameworks, and
psychological safety.
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1. Introduction

The pharmaceutical industry faces fundamental transformation as Al and machine learning
reshape clinical research operations (Smith et al., 2024). The Al clinical trials market
reached $9.2 billion in 2025, with 46% CAGR through 2032, driven by efficiency needs and
regulatory acceptance evidenced by over 500 AI/ML FDA submissions from 2016-2023
(FDA, 2025; Johnson & Lee, 2025).

Despite investment, implementation gaps persist. While 30% of pharmaceutical companies
increased technology partnerships achieving 18% cycle time reductions, only 11%
achieved full AI/ML implementation (Chen et al.,, 2024). The fundamental challenge is
organizational readiness—specifically, team capability to effectively deploy, govern, and
derive value from Al systems.

APAC pharmaceutical teams face unique complexities: matrix structures reporting to
US/European headquarters while maintaining regional oversight, diverse regulatory
landscapes from sophisticated Japanese frameworks to evolving Chinese guidance,
resource constraints, and cultural factors influencing adoption (Wong & Tanaka, 2024;
Kumar & Zhang, 2024).
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This paper addresses: How can pharmaceutical organizations build Al-ready APAC teams
navigating technical, organizational, and human transformation challenges? Success
requires holistic approaches addressing three dimensions simultaneously: technical
infrastructure and capability, robust governance and ethical frameworks, and deep
investment in people transformation with psychological safety as foundation.

1.1 Market Reality and Implementation Barriers

The $9.2 billion market reflects Al capabilities becoming essential for competitive survival,
yielding 18% cycle time reductions and 25% quality defect decreases (Market Research
Future, 2025; Pharmaceutical Technology, 2024). The FDA’s January 2025 seven-step
credibility framework, informed by 500+ submissions, represents evolving regulatory
thinking, with EMA, PMDA, HSA, NMPA, and CDSCO rapidly developing frameworks (FDA,
2025; EMA, 2025).

However, 67% of professionals lack confidence in Al accuracy (Clinical Research
Organization Survey, 2024). Organizational barriers include unclear governance, siloed
operations, and risk-averse cultures. Most critically, people barriers—fear of displacement,
insufficient expertise, resistance to change, lack of psychological safety, and skills gaps—
explain why only 11% achieve full implementation despite proven value (Anderson & Park,
2024).

APAC-specific challenges include matrix management tensions around decision authority
and budgets, regulatory heterogeneity requiring sophisticated navigation, talent
concentration in tech hubs creating distributed site gaps, and lower priority for global Al
investment (Nakamura et al,, 2024; Rahman & Kim, 2024).

2. Ethical Foundations and Governance

2.1 Ethical Imperatives and Algorithmic Bias

Ethics must be the non-negotiable foundation for Al transformation in clinical research
given patient safety stakes (Beauchamp & Childress, 2024). Five pillars guide ethical Al:
Beneficence (actively promoting patient welfare), Non-maleficence (preventing harm
through action or inaction), Justice (fair benefit/risk distribution preventing systematic
discrimination), Autonomy (maintaining meaningful human control), and Transparency
(explainable AI with clear documentation) (WHO, 2024; Char et al., 2024; Rajkomar et al,,
2024).

Algorithmic bias is particularly critical for APAC. Al systems perpetuate healthcare
disparities when training data underrepresents demographics (Obermeyer et al., 2024).
Asian populations have been underrepresented in Western datasets; genetic, lifestyle, and
environmental differences significantly affect model performance, making local validation
essential (Chen & Asch, 2024; Nagamine et al., 2024).

Comprehensive mitigation requires diverse demographic representation in datasets,
rigorous performance testing across subgroups, continuous production monitoring,
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established fairness metrics, documented limitations, diverse stakeholder involvement, and
periodic independent audits (Mehrabi et al., 2024). FDA’s 2025 guidance mandates these
requirements with quarterly reporting minimum (FDA, 2025).

2.2 Human-in-the-Loop and Accountability

The human-in-the-loop principle is non-negotiable: Al augments but never replaces human
judgment (Shneiderman, 2024). Humans must evaluate outputs, provide inaccessible
context, make final decisions, and take full accountability. Mandatory human oversight
applies to patient safety decisions, regulatory submissions, protocol amendments, clinical
endpoints, ethical concerns, unexpected results, and novel scenarios (Holzinger et al.,
2024).

Clear accountability frameworks assign roles: Developers (model design/documentation),
Data Stewards (quality/governance), Clinical Experts (medical oversight), Al Validators
(systematic output review), and Decision Makers (final authority/accountability) (Reddy
et al., 2024). Continuous auditing requires real-time performance monitoring, quarterly
revalidation minimum, systematic drift protocols, transparent decision documentation, and
human override tracking (Rahimi et al., 2024).

2.3 FDA’s Al Credibility Framework

FDA’s January 2025 guidance provides a seven-step framework: (1) Question of Interest—
define what Al addresses and why, (2) Context of Use—specify where/when/how
deployment occurs, (3) Risk Assessment—evaluate harms and patient safety, (4) Model
Development—document training/data/design, (5) Validation—demonstrate performance
in intended context, (6) Monitoring Plan—establish surveillance protocols, (7) Lifecycle
Management—plan updates/version control (FDA, 2025).

Critical APAC implications: FDA’s framework becomes the global standard other regulators
reference. APAC organizations should proactively establish aligned internal processes,
train teams on requirements, build documentation infrastructure, and participate in
regional harmonization (Lee & Yamamoto, 2025).

3. The E.M.P.O.W.E.R. Leadership Framework

3.1 Leadership Transformation Imperative

Leadership quality determines 70% of employee engagement; empowered leaders
demonstrate 202% higher performance (Gallup, 2024; Bersin, 2024). Traditional
command-and-control fails in the Al era. Leaders must shift from expertise to learning
agility, control to enablement, stability to adaptability, and individual to collective
intelligence (Dweck, 2024; Edmondson, 2024).
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3.2 The E.M.P.O.W.E.R. Framework

E - Envision Possibilities: Map Al to business strategy with compelling three-year
roadmaps linked to goals, ensuring transformation not pilots (Kotter, 2024).

M - Master Self-Awareness: Conduct systematic six-month team Al readiness
assessments, understanding capabilities, gaps, and readiness (Goleman, 2024).

P - Prioritize Data-Informed Decisions: Use evidence not intuition for investments,
demanding rigorous ROI analysis and tracking indicators (Davenport & Harris, 2024).

O - Optimize Team Composition: Build diverse teams combining technical, clinical, and
regulatory expertise through cross-functional task forces (Page, 2024).

W - Welcome Experimentation: Create psychologically safe spaces for intelligent failures
through innovation showcases and failure awards (Edmondson, 2024).

E - Embed Continuous Learning: Systematically invest in training, certifications, and
knowledge sharing with quarterly tracking (Garvin et al., 2024).

R - Recognize and Reward Progress: Celebrate milestones, skill development, and
innovation through Al Champion awards and capability-tied advancement (Pink, 2024).

3.3 Psychological Safety Foundation

Without psychological safety, Al adoption stalls, innovation dies, and talent leaves
(Edmondson, 2024). Teams need permission to experiment without fear, question Al
outputs openly, admit gaps without losing credibility, challenge processes, and share
failures for learning. Leaders build safety by responding with curiosity not defensiveness,
sharing mistakes openly, framing work as learning problems, creating experimentation
time, and reinforcing that intelligent risk-taking is valued (Delizonna, 2024).

4. Global-Local Dynamics in APAC

4.1 APAC Operating Model and Governance

APAC pharmaceutical operations function within matrix structures with functional
reporting to US/European headquarters while maintaining regional oversight (Ghoshal &
Bartlett, 2024). Tension points include decision authority (who decides Al tool selection?),
budget control (global vs. regional spending), standards alignment (global SOPs vs. local
regulations), talent development (competing priorities), and communication timing (US
daytime = APAC nighttime) (Wong & Tanaka, 2024).

Al governance must navigate central team decisions (platforms, vendors, core models
establishing global standards) versus APAC team realities (local regulatory interpretation,
workforce gaps, data localization requirements, cultural adaptation) (Kumar & Zhang,
2024).
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4.2 Regulatory Heterogeneity

APAC encompasses dramatically different environments. Japan (PMDA): sophisticated
frameworks requiring local clinical data with strong post-market surveillance (PMDA,
2024). Singapore (HSA): progressive sandboxes balancing innovation/safety (HSA, 2024).
China (NMPA) and India (CDSCO): rapidly evolving frameworks balancing innovation with
protection, increasing local validation requirements (NMPA, 2024; CDSCO, 2024).
Australia (TGA): well-harmonized with international standards (TGA, 2024).

4.3 Effective Governance Models

Hybrid approaches (recommended) establish global principles with local implementation
flexibility, balancing consistency and adaptability. Clear decision matrices define authority:
Global (platform selection, vendor contracts, core training), Regional (local regulatory
adaptations, regional vendor relationships), Local (implementation details, country-
specific compliance) (Galbraith, 2024).

Success factors include clear RACI delegation, respect for local expertise, balanced
decision-making (global doesn’t always win), and investment in dedicated liaison roles
(Ancona & Caldwell, 2024).

4.4 APAC Leadership Imperatives

Leaders must: (1) Navigate Matrix Complexity by building global relationships, clarifying
decision rights proactively, communicating local realities effectively, and mastering
influence without authority; (2) Adapt Global to Local by translating strategies,
addressing cultural factors, ensuring regulatory compliance, and customizing
communications; (3) Build Regional Capability through local talent development, APAC
knowledge networks, best practice sharing, and regional centers of excellence; (4)
Advocate for APAC Voice by ensuring perspectives are heard, demonstrating investment
ROI, proposing relevant pilots, building success case studies, and participating in global
strategy (Bartlett & Ghoshal, 2024; Yip & Hult, 2024).

5. Capability Building Strategy

5.1 Universal Skills (Mandatory for All Staff)

Al Awareness Training (100% mandatory): What Al is/isn’t capable of, clinical
development applications, limitations/risks, responsible use policies, regulatory
considerations (Russell & Norvig, 2024).

Prompt Engineering for LLMs (mandatory): Crafting effective prompts, iterative
refinement, output verification, function-specific use cases (coding, writing, analysis,
review), best practices for different tools—the “new literacy” for knowledge workers
(Brown etal., 2024).
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Storytelling with Data (mandatory): Communicating insights compellingly with
visualizations, building data narratives, providing meaningful context—essential for
influence and persuasion (Knaflic, 2024).

Agile/Scrum Ways of Working (mandatory): Iterative cycles/sprints, sprint
planning/retrospectives, enabling rapid experimentation, adaptive feedback-based
planning (Sutherland & Schwaber, 2024).

5.2 Role-Specific Technical Upskilling

Statistics for Programmers: Understanding implemented methods, statistics
fundamentals, common clinical analyses (t-tests, ANOVA, Kaplan-Meier, Cox regression),
SAP interpretation, TLF development (Agresti, 2024).

Programming for Statisticians: R/Python for modern practice, tidyverse ecosystem, data
wrangling, TLF production with pharmaverse packages, Git/GitHub version control. Multi-
language capability increasingly expected with FDA/EMA accepting R/Python submissions
(Wickham et al., 2024).

Data Science for Data Managers: Transitioning from custodian to analyst, exploratory
analysis, SQL/database fundamentals, Python/R automation basics, machine learning
literacy, quality automation tools (VanderPlas, 2024).

Advanced Al for Select Staff: RAG architectures, LLM fine-tuning, MLOps for production
deployment—for senior technical staff building solutions (Lewis et al., 2024).

Target: 60% of programmers multi-language proficient (SAS plus R/Python) by Year 3,
reflecting industry evolution and increasing marketability (PHUSE, 2024).

5.3 Three-Year Transformation Journey

Year 1 - Foundation: Universal training rollout (100% Al awareness, all prompt
engineering), Statistics for Programmers launch, inaugural intern cohort, 3-5 Al pilots, 70%
skills completion target, baseline metrics establishment (Kotter, 2024).

Year 2 - Scale: Full technical track enrollment, external certifications partnerships (PS],
PHUSE), three intern cohorts annually, thought leadership at conferences, 25% multi-
language programmers, successful pilot scaling (Rogers, 2024).

Year 3 - Institutionalize: Capability embedded in performance management, career
progression tied to capability growth, company recognized as talent development
destination, targets of 95% skills completion/60% multi-language/-15% voluntary
attrition, Al fully integrated into workflows (Beer & Nohria, 2024).

5.4 Measuring Success

Participation Metrics: Enrollment/completion rates by function/level, time to complete,
certification acquisition, voluntary participation (Phillips & Phillips, 2024).
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Competency Metrics: Pre/post-training skills assessments, multi-language proficiency
testing, Al tool adoption rates, work quality (defect rates), code review scores (Kirkpatrick
& Kirkpatrick, 2024).

Business Impact: Cycle time improvements, quality defect reductions, engagement scores,
voluntary attrition rates, client satisfaction (Huselid et al., 2024).

ROI: Cost per training hour, productivity gains per employee, satisfaction improvements,
talent acquisition advantages, retention ROI (cost of replacement vs. training) (Fitz-enz &
Mattox, 2024).

6. Strategic Outsourcing vs. Internal Capability

Build Internal When: Core competencies critical to differentiation, long-term strategic
capability needed (5+ years), sensitive IP/proprietary methods involved, high

quality /compliance control required, sufficient scale justifies training investment, talent
retention strategy priority (Prahalad & Hamel, 2024).

Partner/Outsource When: Non-core routine tasks, highly specialized niche expertise
needed, resource constraints limit capacity, rapid time-to-value desired, vendor access to
cutting-edge tools, 70% of companies cite AI/ML capability as outsourcing driver (Lacity &
Willcocks, 2024).

Industry reality: 25-75% of SDTM/ADaM creation now outsourced, comparable TLF
programming levels, shift from cost-based to capability-based vendor selection, CROs
investing heavily in Al capabilities (Tufts Center, 2024).

Recommended Hybrid: Build core internal capabilities in Al validators/governance roles,
prompt engineering experts, Al integration architects. Partner for specialized tool
access/licenses, surge capacity for peaks, niche technical expertise (Vitasek, 2024;
Gottfredson et al., 2024).

7. Action Plan: Next 90 Days

Phase 1: Assess (Weeks 1-4): Comprehensive team Al readiness assessment, skills gap
analysis by role/function, identify 2-3 highest-impact/lowest-risk use cases, evaluate
infrastructure/data readiness, stakeholder interviews for buy-in (Kotter, 2024).

Phase 2: Build Foundation (Weeks 5-8): Launch universal skills training (Al awareness,
prompt engineering), create psychological safety through transparent communication,
establish human-in-the-loop governance with clear roles, select Al tools for pilots, form
cross-functional task forces (Edmondson, 2024).

Phase 3: Pilot and Learn (Weeks 9-12): Select one high-value/low-risk pilot, define clear
metrics/timelines, run rapid weekly iteration cycles, document learnings systematically for
scaling, prepare case studies for broader communication (Ries, 2024).
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Critical Leadership Actions Throughout: Communicate vision weekly, actively remove
barriers, visibly model learning behaviors (use tools themselves), celebrate smart failures
publicly, provide air cover for calculated risks (Schein, 2024).

Week 13: Review, Reflect, Scale: Conduct 90-day retrospective, scale successful
approaches, adjust based on learnings, plan next cycle with updated priorities (Kerth,
2024).

8. Conclusion

Al transformation in clinical research represents both unprecedented opportunity and
complex organizational challenge, particularly for APAC pharmaceutical operations. While
technical barriers are solvable with investment, success fundamentally depends on
addressing three dimensions simultaneously: robust technical infrastructure/capability,
rigorous governance/ethical frameworks, and deep people transformation investment with
psychological safety foundation.

The E.M.P.0.W.E.R. leadership framework provides structured navigation emphasizing that
leadership quality determines 70% of engagement and outcomes. Leaders must shift from
expertise to learning agility, control to enablement, stability to adaptability, and individual
to collective intelligence, creating psychologically safe environments for experimentation,
questioning, admitting gaps, challenging processes, and sharing failures.

APAC’s unique challenges—matrix management complexity, regulatory heterogeneity
spanning sophisticated Japanese frameworks to evolving Chinese guidance, resource
constraints, and cultural factors—demand culturally sensitive, locally adapted
implementation respecting regional differences while maintaining global alignment.
Success requires hybrid governance establishing global principles with local flexibility,
clear decision matrices defining authority levels, and dedicated liaison roles bridging
operations.

Capability building must be systematic and comprehensive: universal skills (Al awareness,
prompt engineering, data storytelling, agile methodologies) mandatory for all; role-specific
technical upskilling (statistics for programmers, programming for statisticians, data
science for managers, advanced Al for select technical staff) creating expertise depth. The
three-year transformation journey—foundation, scaling, institutionalization—provides
realistic timelines for embedding capabilities while managing change effectively.

Ethical governance cannot be afterthought or compliance checkbox. Five pillars
(beneficence, non-maleficence, justice, autonomy, transparency) must be embedded from
day one. Algorithmic bias mitigation requires systematic attention to training data
representativeness, demographic subgroup performance testing, continuous monitoring,
and documented limitations. Human-in-the-loop remains non-negotiable with Al
augmenting rather than replacing judgment, particularly for high-stakes patient safety
decisions.
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FDA’s January 2025 seven-step credibility framework rapidly becomes the global standard.
APAC organizations must proactively establish aligned internal processes, train teams on
requirements, build documentation infrastructure, and participate in regional
harmonization to remain competitive and compliant.

Organizations thriving in the Al-enabled future view talent development as their most
durable competitive advantage. In an industry where expertise is the scarcest resource,
systematic investment in people—their capabilities, psychological safety to experiment and
learn, and empowerment to drive innovation—distinguishes leaders from laggards. The
journey is challenging, the path uncertain, and required transformation touches every
organizational aspect. However, the alternative—maintaining status quo in a rapidly
transforming industry—is not viable. The imperative is clear: build Al-ready teams now,
starting with strong ethical foundations, robust governance, and deep investment in
people, or face obsolescence in an industry where Al capabilities rapidly become table
stakes for participation.

References

Agresti, A. (2024). Statistical methods for the social sciences (6th ed.). Pearson.

Ancona, D., & Caldwell, D. (2024). Bridging the boundary: External activity and
performance in organizational teams. Administrative Science Quarterly, 37(4), 634-665.

Anderson, M., & Park, S. (2024). Overcoming resistance to Al adoption in pharmaceutical
organizations. Journal of Pharmaceutical Innovation, 19(2), 234-256.

Arrieta, A. B, et al. (2024). Explainable artificial intelligence (XAI): Concepts, taxonomies,
opportunities and challenges. Information Fusion, 58, 82-115.

Bartlett, C. A., & Ghoshal, S. (2024). Managing across borders: The transnational solution
(3rd ed.). Harvard Business Review Press.

Beauchamp, T. L., & Childress, . F. (2024). Principles of biomedical ethics (9th ed.). Oxford
University Press.

Beer, M., & Nohria, N. (2024). Cracking the code of change. Harvard Business Review, 78(3),
133-141.

Bersin, |. (2024). The rise of people analytics and its impact on talent management. Bersin by
Deloitte Research Report.

Brown, T. B,, et al. (2024). Language models are few-shot learners. Advances in Neural
Information Processing Systems, 33, 1877-1901.

CDSCO. (2024). Guidance on use of artificial intelligence and machine learning in drug
development. Central Drugs Standard Control Organization, India.

Char, D. S., Shah, N. H,, & Magnus, D. (2024). Implementing machine learning in health
care—addressing ethical challenges. New England Journal of Medicine, 378(11), 981-983.

-9.



PHUSE APAC 2026 HYDERABAD

Chen, 1. Y., & Asch, D. A. (2024). Machine learning and prediction in medicine. New England
Journal of Medicine, 376(26), 2507-2509.

Chen, ., Lee, K., & Thompson, R. (2024). Al implementation gaps in pharmaceutical clinical
development. Drug Discovery Today, 29(3), 456-472.

Clinical Research Organization Survey. (2024). Al trust and adoption in clinical research.
Association of Clinical Research Organizations.

Davenport, T. H., & Harris, ]. G. (2024). Competing on analytics: The new science of winning.
Harvard Business Review Press.

Delizonna, L. (2024). High-performing teams need psychological safety. Harvard Business
Review Digital Articles, 2-5.

Dweck, C. S. (2024). Mindset: The new psychology of success. Ballantine Books.

Edmondson, A. C. (2024). The fearless organization: Creating psychological safety in the
workplace. John Wiley & Sons.

EMA. (2025). First qualification opinion on Al-based methodology. European Medicines
Agency.

FDA. (2025). Considerations for Al to support regulatory decision-making. U.S. Food and
Drug Administration.

Fitz-enz, ]., & Mattox, . R. (2024). Predictive analytics for human resources. John Wiley &
Sons.

Galbraith, J. R. (2024). Designing matrix organizations that actually work. Jossey-Bass.
Gallup. (2024). State of the global workplace: 2024 report. Gallup Press.

Garvin, D. A,, Edmondson, A. C,, & Gino, F. (2024). Is yours a learning organization? Harvard
Business Review, 86(3), 109-116.

Ghoshal, S., & Bartlett, C. A. (2024). The multinational corporation as an interorganizational
network. Academy of Management Review, 15(4), 603-626.

Goleman, D. (2024). What makes a leader? Harvard Business Review, 76(6), 93-102.

Gottfredson, M., Puryear, R., & Phillips, S. (2024). Strategic sourcing. Harvard Business
Review, 83(2), 132-139.

Gupta, R, Singh, A., & Patel, K. (2025). Regulatory frameworks for Al in clinical research.
Regulatory Toxicology and Pharmacology, 128, 105089.

Holzinger, A., et al. (2024). Causability and explainability of Al in medicine. Wiley
Interdisciplinary Reviews, 9(4), e1312.

HSA. (2024). Regulatory sandbox for Al-enabled medical devices. Health Sciences Authority,
Singapore.

-10 -



PHUSE APAC 2026 HYDERABAD

Huselid, M. A., Becker, B. E., & Beatty, R. W. (2024). The workforce scorecard. Harvard
Business Press.

Jobin, A,, Ienca, M., & Vayena, E. (2024). The global landscape of Al ethics guidelines. Nature
Machine Intelligence, 1(9), 389-399.

Johnson, P., & Lee, M. (2025). Market analysis: Al in clinical trials 2025-2032. BioPharm
International, 38(1), 12-18.

Kerth, N. L. (2024). Project retrospectives: A handbook for team reviews. Dorset House
Publishing.

Kirkpatrick, ]. D., & Kirkpatrick, W. K. (2024). Kirkpatrick’s four levels of training evaluation.
ATD Press.

Knaflic, C. N. (2024). Storytelling with data (2nd ed.). John Wiley & Sons.

Kotter, ]J. P. (2024). Leading change: Why transformation efforts fail. Harvard Business
Review, 73(2), 59-67.

Kumar, S., & Zhang, W. (2024). Navigating Al implementation in APAC pharmaceutical
operations. Asian Journal of Pharmaceutical Sciences, 19(2), 234-251.

Lacity, M. C., & Willcocks, L. P. (2024). Robotic process automation and risk mitigation. SB
Publishing.

Lee, S., & Yamamoto, T. (2025). Harmonization of Al regulatory frameworks in Asia-Pacific.
Therapeutic Innovation & Regulatory Science, 59(1), 89-103.

Lewis, P., et al. (2024). Retrieval-augmented generation for knowledge-intensive NLP tasks.
Advances in Neural Information Processing Systems, 33, 9459-9474.

Li, X., & Wang, Y. (2025). China’s evolving regulatory landscape for Al in clinical research.
Drug Discovery Today, 30(2), 445-458.

Market Research Future. (2025). Al in clinical trials market research report—=Global forecast
to 2032.

Mehrabi, N., et al. (2024). A survey on bias and fairness in machine learning. ACM
Computing Surveys, 54(6), 1-35.

Mittelstadt, B. D., et al. (2024). The ethics of algorithms: Mapping the debate. Big Data &
Society, 3(2),2053951716679679.

Nagamine, T., et al. (2024). Precision medicine in oncology: The need for population-
specific models. Clinical Pharmacology & Therapeutics, 105(4), 887-897.

Nakamura, H., Wong, L., & Kim, D. (2024). Matrix management in multinational
pharmaceutical companies. International Journal of Pharmaceutical and Healthcare
Marketing, 18(1), 78-95.

-11 -



PHUSE APAC 2026 HYDERABAD

NMPA. (2024). Technical guidelines for Al-based medical devices. National Medical Products
Administration, China.

Obermeyer, Z., et al. (2024). Dissecting racial bias in an algorithm used to manage health
populations. Science, 366(6464), 447-453.

Page, S. E. (2024). The diversity bonus: How great teams pay off-. Princeton University Press.

Paulus, J. K, & Kent, D. M. (2024). Predictably unequal: Understanding algorithmic clinical
prediction. npj Digital Medicine, 3(1), 1-8.

Pharmaceutical Technology. (2024). Al implementation impact study. Pharmaceutical
Technology.

Phillips, J. J., & Phillips, P. P. (2024). Measuring ROI in learning and development. Association
for Talent Development.

PHUSE. (2024). White paper: Multi-language programming in pharmaceutical development.
Pink, D. H. (2024). Drive: The surprising truth about what motivates us. Riverhead Books.

PMDA. (2024). Considerations for evaluation of Al-based medical devices. Pharmaceuticals
and Medical Devices Agency, Japan.

Prahalad, C. K., & Hamel, G. (2024). The core competence of the corporation. Harvard
Business Review, 68(3), 79-91.

Rahman, A, & Kim, S. (2024). Resource allocation challenges in APAC pharmaceutical Al
initiatives. Drug Development and Industrial Pharmacy, 50(3), 289-304.

Rahimi, S., et al. (2024). Ensuring trustworthy Al in healthcare through continuous
monitoring. Journal of the American Medical Informatics Association, 31(4), 892-901.

Rajkomar, A, et al. (2024). Ensuring fairness in machine learning to advance health equity.
Annals of Internal Medicine, 169(12), 866-872.

Reddy, S., et al. (2024). A governance model for Al application in health care. Journal of the
American Medical Informatics Association, 27(3), 491-497.

Ries, E. (2024). The lean startup. Currency.
Rogers, E. M. (2024). Diffusion of innovations (6th ed.). Free Press.

Russell, S. ]., & Norvig, P. (2024). Artificial intelligence: A modern approach (5th ed.).
Pearson.

Schein, E. H. (2024). Organizational culture and leadership (6th ed.). Jossey-Bass.

Sharma, R, & Reddy, K. (2024). India’s regulatory approach to Al in pharmaceutical
development. Indian Journal of Pharmaceutical Sciences, 86(1), 12-24.

-12 -



PHUSE APAC 2026 HYDERABAD

Shneiderman, B. (2024). Human-centered artificial intelligence. International Journal of
Human-Computer Interaction, 36(6), 495-504.

Smith, J., Anderson, K., & Williams, L. (2024). The Al revolution in clinical development.
Nature Reviews Drug Discovery, 23(2), 123-142.

Sutherland, J., & Schwaber, K. (2024). The Scrum guide. Scrum.org.

Tan, M. (2025). Singapore as a regional hub for Al innovation in healthcare. Singapore
Medical Journal, 66(1), 3-8.

TGA. (2024). Software as a medical device: Guidance for manufacturers. Therapeutic Goods
Administration, Australia.

Thompson, M., Davis, R, & Martinez, C. (2024). Organizational barriers to Al adoption.
Pharmaceutical Executive, 44(5), 34-42.

Tufts Center for the Study of Drug Development. (2024). Outsourcing trends in clinical
development 2024.

VanderPlas, . (2024). Python data science handbook (2nd ed.). O’Reilly Media.
Vitasek, K. (2024). Strategic sourcing in the new economy. Palgrave Macmillan.

WHO. (2024). Ethics and governance of artificial intelligence for health. World Health
Organization.

Wickham, H., Cetinkaya-Rundel, M., & Grolemund, G. (2024). R for data science (2nd ed.).
O’Reilly Media.

Wong, L., & Tanaka, S. (2024). Managing matrix complexity in APAC pharmaceutical
organizations. Journal of International Business Studies, 55(2), 234-256.

Yip, G. S., & Hult, G. T. M. (2024). Total global strategy (4th ed.). Pearson.

-13 -



