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Executive Position 

The European Society of Oncology Pharmacy (ESOP Global) considers safe, interoperable, equitable 

and professionally governed digital health to be an essential component of contemporary oncology 

pharmacy practice. 

Digital transformation should strengthen the oncology pharmacist’s capacity to ensure safe, effective, 

individualized and continuous medication management across the cancer-care pathway. 

ESOP Global supports the appropriate integration of electronic prescribing, electronic health records, 

clinical decision support, digital verification and traceability, automation, telepharmacy, electronic 

patient-reported outcomes (ePROs), remote monitoring, precision medicine, pharmacogenomics, data 

analytics and appropriately governed artificial intelligence (AI). 

Technology should augment—not replace—the professional judgment, accountability and patient 

relationship of the oncology pharmacist. 

ESOP Global’s overarching position is: 

Every patient receiving anticancer therapy should have access, where feasible and appropriate, 

to digitally enabled pharmaceutical care connecting prescribing, pharmacist verification, 

preparation, administration, monitoring and outcomes within a continuous medication-

management pathway. 

 

1. Background 
Anticancer medication management has become increasingly complex because of expanding treatment 

modalities, oral anticancer medicines, targeted therapies, immunotherapies, immune-effector cellular 

therapies, precision oncology, pharmacogenomics and increasingly decentralized models of cancer 

care. 

At the same time, oncology is moving from episodic hospital-based encounters toward longitudinal 

care in which patients may receive or manage treatment across hospitals, ambulatory clinics, 

community settings and their homes. 
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Digital health therefore provides an important opportunity to connect previously fragmented 

components of the medication-use pathway. 

The World Health Organization’s Global Strategy on Digital Health emphasizes people-centred, 

evidence-based, equitable, interoperable, secure and sustainable digital health systems and identifies 

interoperability, privacy, data security and patient engagement among important considerations for 

responsible implementation. 

Contemporary oncology standards similarly recognize telehealth, electronic communication, remote 

care and increasingly complex antineoplastic medication processes. 

ESOP Global considers oncology pharmacists particularly well positioned to lead the medication-

related component of this transformation because their responsibilities extend across prescribing 

validation, preparation, administration safety, supportive care, adherence, toxicity management and 

medication outcomes. 

Digital transformation should therefore move oncology pharmacy from an episodic model toward: 

Continuous Oncology Medication Management 

Prescription → Verification → Preparation → Administration → Monitoring → Intervention → 

Outcomes → Learning 

 

2. Scope 
This Position Statement applies to oncology pharmacists and pharmacy services involved in the 

management of systemic anticancer therapy across inpatient, outpatient, ambulatory, community, 

home-care and telehealth environments. 

It encompasses: 

electronic prescribing and computerized provider order entry; electronic health records; clinical 

decision-support systems; digital oncology pharmacy workflows; electronic chemotherapy 

verification; automated and technology-assisted compounding; barcode and RFID systems; electronic 

medication administration records; telepharmacy; oral anticancer therapy monitoring; ePROs; remote 

toxicity monitoring; pharmacogenomics and precision dosing; AI and predictive analytics; 

interoperability; cybersecurity; data governance; digital competency; and digital-health quality 

measurement. 

The recommendations should be adapted to national legislation, professional scope of practice, 

available infrastructure, organizational resources and local patient needs. 
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3. Evidence and Recommendation Grading 
For this Position Statement, ESOP Global proposes the following pragmatic framework. 

Evidence Level 

A — High: Consistent evidence from high-quality systematic reviews, randomized trials or 

authoritative evidence-based standards. 

B — Moderate: Evidence from prospective studies, multiple observational studies or consistent 

guideline/standards recommendations. 

C — Limited/Emerging: Limited clinical evidence, implementation studies, expert consensus or 

rapidly evolving technology. 

Recommendation Strength 

Strong: ESOP Global recommends implementation as an expected component of high-quality 

oncology pharmacy practice where applicable. 

Conditional: ESOP Global recommends implementation when infrastructure, evidence, resources and 

clinical context support its use. 

Evidence grading reflects the evidence supporting the underlying intervention; it should not be 

interpreted as implying that every component of a complex digital intervention has independently 

demonstrated improvement in clinical outcomes. 

 

4. ESOP Global Recommendations 

Recommendation 1 — Establish Digital Continuity of 

Oncology Pharmaceutical Care 

ESOP recommends that healthcare organizations establish digitally enabled continuity of 

pharmaceutical care connecting prescribing, pharmacist verification, preparation, 

administration, monitoring and medication outcomes. 

Relevant clinical information required for medication decision-making should be accessible to the 

oncology pharmacist at the appropriate point of care. 

Digital records should support longitudinal review rather than isolated documentation of individual 

treatment encounters. 

Evidence level: B 

Recommendation: Strong 
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Recommendation 2 — Implement Structured Electronic 

Prescribing and Clinical Decision Support 

ESOP recommends structured electronic prescribing of systemic anticancer therapy supported 

by validated protocols and oncology-specific clinical decision support. 

Systems should, where clinically relevant, enable verification of: 

diagnosis and indication; protocol; treatment cycle and day; dose and dosing parameters; body surface 

area or weight; renal and hepatic function; laboratory results; allergies; previous toxicity; cumulative 

exposure; drug interactions; supportive-care requirements; and clinically actionable biomarkers or 

pharmacogenomic information. 

Automated alerts should be clinically prioritized to minimize alert fatigue. 

Clinical decision support must augment rather than replace pharmacist verification. 

Evidence level: B 

Recommendation: Strong 

 

Recommendation 3 — Develop Closed-Loop Anticancer 

Medication Management 

ESOP recommends progressive implementation of closed-loop medication-management systems 

connecting electronic prescribing, pharmacist verification, preparation, dispensing and 

administration. 

Appropriate technologies may include: 

CPOE → Pharmacy verification → Electronic compounding → Barcode/RFID identification → 

Administration verification → Electronic documentation. 

The system should permit reconstruction of the medication journey from prescription through 

administration and facilitate investigation of medication incidents. 

Evidence level: B 

Recommendation: Strong 
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Recommendation 4 — Digitize and Validate Oncology 

Compounding 

ESOP recommends the use of validated digital technologies to improve the accuracy, 

standardization, documentation and traceability of hazardous and non-hazardous oncology 

preparations. 

Appropriate technologies may include barcode ingredient identification, electronic workflow systems, 

gravimetric verification, image recognition and automated or robotic compounding. 

Digital and automated systems must operate within an established pharmaceutical quality-management 

system. 

Automation does not eliminate professional accountability or the need for appropriate verification and 

quality assurance. 

Evidence level: B–C 

Recommendation: Strong for digital traceability; Conditional for advanced automation 

 

Recommendation 5 — Integrate Telepharmacy into 

Oncology Care 

ESOP recommends recognition of telepharmacy as a legitimate modality for delivering oncology 

pharmaceutical care when clinically appropriate. 

Applications may include: 

medication reconciliation; patient education; oral anticancer medication counseling; adherence 

assessment; interaction review; toxicity assessment; supportive-care management; treatment follow-

up; and survivorship medication review. 

Telepharmacy should complement rather than automatically replace face-to-face care. 

Processes must define documentation, patient identification, privacy, clinical escalation and 

circumstances requiring physical assessment. 

Evidence level: B 

Recommendation: Strong 
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Recommendation 6 — Implement ePROs and Remote 

Medication/Toxicity Monitoring 

ESOP recommends integration of electronic patient-reported outcomes and remote symptom 

monitoring into oncology pharmaceutical care where appropriate clinical response pathways are 

available. 

Systems may monitor clinically relevant symptoms including nausea, vomiting, diarrhea, constipation, 

mucositis, pain, fatigue, neuropathy, dermatologic toxicity and adherence. 

Every clinically actionable digital alert must have a defined: 

Trigger → Recipient → Response time → Clinical assessment → Intervention → Escalation → 

Documentation → Follow-up pathway. 

Healthcare organizations should not collect actionable clinical information without establishing 

responsibility for its review and response. 

Evidence level: A–B 

Recommendation: Strong 

 

Recommendation 7 — Establish Digitally Enabled 

Management of Oral Anticancer Medicines 

ESOP recommends structured digital pharmaceutical-care pathways for patients receiving oral 

anticancer medicines. 

The pathway should address: 

Initiation → Education → Access → Adherence → Interactions → Toxicity → Dose modification 

→ Persistence → Outcomes. 

Digital reminders alone should not be regarded as sufficient pharmaceutical care. 

Patients at elevated risk of non-adherence, clinically important interactions or toxicity should be 

prioritized for pharmacist intervention. 

Evidence level: B 

Recommendation: Strong 
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Recommendation 8 — Integrate Precision Medicine and 

Pharmacogenomics 

ESOP recommends that clinically validated pharmacogenomic, genomic and molecular 

information relevant to medication selection or dosing be made accessible within the oncology 

medication-management environment. 

Where validated evidence and regulatory frameworks permit, electronic clinical decision support 

should facilitate interpretation and translation into medication recommendations. 

Precision-medicine information should be presented in a form that supports rather than obscures 

professional clinical interpretation. 

Evidence level: B–C, dependent upon biomarker–drug pair 

Recommendation: Conditional 

 

Recommendation 9 — Apply Responsible Artificial 

Intelligence with Human Oversight 

ESOP recommends that AI used in oncology pharmacy undergo appropriate clinical validation, 

governance, performance monitoring and human oversight before and after implementation. 

Potential applications include prescription screening, interaction detection, toxicity prediction, dose 

optimization, medication-risk stratification, adherence prediction, pharmacovigilance, workflow 

prioritization and inventory forecasting. 

AI systems influencing clinical decisions should have: 

defined intended use; validated performance; appropriate data governance; mechanisms for detecting 

performance deterioration; bias assessment where relevant; auditability; escalation procedures; and 

clearly assigned human accountability. 

The oncology pharmacist remains professionally accountable for pharmaceutical decisions. 

AI should not autonomously replace pharmacist verification of high-risk anticancer medication 

decisions unless specifically permitted by an appropriately validated and regulated framework. 

Evidence level: C/Emerging 

Recommendation: Conditional 
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Recommendation 10 — Ensure Interoperability, 

Cybersecurity, Equity and Digital Competency 

ESOP recommends that digital oncology pharmacy systems be implemented within a 

governance framework addressing interoperability, cybersecurity, privacy, equity, competency 

and continuous quality improvement. 

Healthcare organizations should work toward interoperability between: 

EHR ↔ CPOE ↔ Pharmacy ↔ Laboratory ↔ Compounding ↔ Administration ↔ Patient 

Portal/ePRO ↔ Molecular/PGx Data ↔ Outcomes. 

Systems should incorporate appropriate authentication, authorization, audit trails, data-integrity 

controls, cybersecurity measures, backup and recovery procedures and compliance with applicable 

data-protection legislation. 

Digital implementation should consider language, disability, health literacy, digital literacy, 

socioeconomic circumstances, connectivity and access to technology. 

Alternative pathways should remain available when digital approaches would create barriers to care. 

Oncology pharmacists should receive competency-based education in digital health, informatics, 

clinical decision support, telepharmacy, data governance, cybersecurity and AI. 

Evidence level: B–C 

Recommendation: Strong 

 

5. Implementation and Quality Indicators 
ESOP Global recommends that implementation be evaluated through outcomes rather than technology 

adoption alone. 

A minimum institutional dashboard should include the following indicators: 

Domain Suggested KPI 

Digital 

prescribing 

% systemic anticancer prescriptions generated through structured electronic 

protocols 

Pharmacist 

verification 

% anticancer orders electronically verified by an appropriately trained 

pharmacist before preparation/administration 

Closed-loop 

safety 

% eligible anticancer administrations with electronic patient–drug–dose 

verification 
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Domain Suggested KPI 

Traceability 
% preparations electronically traceable from prescription through 

administration 

Medication 

safety 

Anticancer medication errors and pharmacist-intercepted errors per defined 

denominator 

Oral therapy 
% patients starting oral anticancer medicines receiving documented pharmacist 

education and follow-up 

Remote 

monitoring 
% eligible patients enrolled in structured ePRO/remote-monitoring pathways 

Alert 

management 
% clinically significant alerts reviewed within the locally defined response time 

Clinical 

intervention 
Number and acceptance rate of documented pharmacist interventions 

Patient 

outcome 

Treatment adherence/persistence, clinically significant toxicity and patient-

reported experience/outcomes where measurable 

Digital 

reliability 
System downtime and digital medication-safety incidents 

Workforce 
% oncology pharmacy staff completing defined digital-health competency 

training 

Equity 
Difference in digital participation or completion rates across relevant patient 

groups 

AI governance 
% clinical AI systems with documented validation, governance owner and 

scheduled performance review 

Organizations should define denominators, data sources, targets and review frequency locally and 

progressively benchmark performance. 
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6. ESOP Digital Oncology Pharmacy 

Maturity Model 
ESOP Global proposes a five-stage implementation framework: 

Level 1 — Digitized 

Electronic records and electronic prescriptions. 

Level 2 — Connected 

Integration of prescribing, pharmacy, laboratory, preparation and administration information. 

Level 3 — Closed Loop 

End-to-end electronic identification, verification and traceability. 

Level 4 — Patient Connected 

Telepharmacy, ePROs, adherence monitoring and remote toxicity management. 

Level 5 — Intelligent 

Validated precision-medicine integration, predictive analytics, AI-supported decision-making and 

population-level medication surveillance. 

The objective should not necessarily be adoption of every available technology, but achievement of 

demonstrably safer, more effective, equitable and patient-centred pharmaceutical care. 

 

7. Research Priorities 
ESOP Global encourages oncology pharmacists to lead prospective research evaluating digital 

interventions. 

Priority outcomes should include: 

Medication safety → Clinical outcomes → Toxicity → Adherence → Quality of life → Patient 

experience → Healthcare utilization → Equity → Workforce impact → Cost-effectiveness. 

Research should distinguish technological performance from clinically meaningful benefit. 

Particular research priorities include AI-assisted oncology prescription verification, predictive toxicity 

models, digital oral anticancer medication management, pharmacist-led ePRO intervention pathways, 

automated compounding, interoperability and implementation in low- and middle-income countries. 
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8. Final Position 
Digital transformation represents a fundamental evolution in oncology pharmacy practice. 

The future oncology pharmacy service should progress from episodic medication verification toward a 

continuous oncology medication intelligence system capable of supporting the patient throughout 

the cancer journey. 

ESOP Global therefore supports the responsible adoption of digital technologies when they: 

improve patient safety; strengthen pharmaceutical care; support evidence-based and 

personalized treatment; maintain professional accountability; protect patient information; 

reduce rather than increase inequity; and demonstrate measurable value. 

Technology is an instrument of pharmaceutical care—not its replacement. 

ESOP Global Vision 

Right patient × Right medicine × Right dose × Right time × Right information × Continuous 

monitoring × Measurable outcomes. 
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