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ABSTRACT 

Chemotherapy is a pivotal modality in cancer management, characterized by complex pharmacotherapeutic 

regimens and a high capability for adverse drug events, necessitating multidisciplinary oversight to ensure 

optimal therapeutic outcomes. Pharmacists have emerged as integral members in optimizing chemotherapy 

through clinical interventions and operational management. Clinically, pharmacists engage in comprehensive 

chemotherapy protocol evaluation, individualized dose adjustments, management of treatment-related adverse 

drug reactions, patient counseling and the integration of pharmacogenomic data to personalize therapy. 

Operationally, pharmacists oversee the safe preparation, verification, and dispensing of cytotoxic agents, 

implement inventory control measures, and facilitate adherence to institutional guidelines and regulatory 

standards to mitigate medication errors. This review explores the evolving role of pharmacists in chemotherapy 

optimization, highlighting their impact on treatment efficacy, patient safety, and health care resource 

utilization. Despite, challenges such as limited recognition and resource constraints, the expanding scope of 

pharmacy practice presents opportunities for improved cancer care.  The evolving role of pharmacists in cancer 

care supported by emerging technologies and collaborative care models, positions them as vital contributors 

in optimizing chemotherapy outcomes and advancing oncology care delivery. 
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INTRODUCTION 

Cancer remains a key driver of morbidity and mortality worldwide, with chemotherapy constituting a 

cornerstone to handle many malignancies [1]. Despite advances in therapeutic agents, complexity of 

chemotherapy regimens which often involve anti-cancer agents possessing restricted therapeutic spans, 

demands meticulous attention to dosing, scheduling and toxicity management for enhancing drug response yet 

limiting toxicity [2]. Ensuring the reliable and potent delivery of chemotherapy necessitates a multidisciplinary 
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approach, in which pharmacists have increasingly become indispensable members of the oncology care 

services [3]. 

Pharmacists have progressively assumed an essential role within oncology care teams, contributing both 

clinically and operationally to sound administration of chemotherapy [4]. From a clinical perspective, 

pharmacists conduct comprehensive chemotherapy protocol reviews, verification, and individualized 

management including dose adjustments for renal/hepatic function, drug interaction assessments, and limiting 

and addressing harms [3,5]. They also serve crucial function in educating patients and caregivers to promote 

compliance alongside well-being [6]. Furthermore, the integration of pharmacogenomic data into clinical 

decision-making has expanded the pharmacist’s role in personalizing cancer therapy, facilitating targeted 

treatment approaches that improve outcomes [7]. 

On the operational front, pharmacists oversee the accurate preparation, verification and dispensing of 

chemotherapeutic agents, implementing stringent safety protocols to prevent medication errors and 

occupational exposure [8]. They manage inventory control and supply chain logistics to avoid drug shortages 

and ensures the availability of critical medications [4,9]. Additionally, pharmacists develop, implement, and 

audit institutional chemotherapy guidelines and standard operating procedures to ensure compliance with 

national and international regulations. Their active participation in multidisciplinary tumor boards and clinical 

research further enhances oncology care delivery [3,10]. 

These dual clinical and operational involvement positions pharmacists uniquely to improve chemotherapy 

outcomes by minimizing medication errors, enhancing treatment efficacy and reducing health care costs. 

Though such gains exist, notable barriers limit the total fulfillment of pharmacist’s potential in chemotherapy 

management [3,8]. Variability in oncology pharmacy training, limited prescriptive authority, inadequate 

staffing and insufficient recognition within healthcare system pose barriers to expanding pharmacist-led 

interventions. Resolving these barriers through upgraded education, policy reform, and incorporation of digital 

health technologies is essential to strengthen the pharmacist’s contribution to cancer care [3,6,8]. 

This review aiming to outline the entirety of the evolving role of pharmacists in optimizing chemotherapy 

from both clinical and operational perspectives. By synthesizing current evidence and best practices, this 

highlights pharmacist-driven interventions' impact on enhancing patient safety, treatment efficacy, and 

healthcare resource utilization. It further explores future directions for deeper pharmacist integration into 

multidisciplinary oncology services, ultimately improving chemotherapy treatment quality and outcomes. 

PHARMACIST CONTRIBUTIONS IN ONCOLOGY THERAPEUTICS 

Pharmacists play a multifaceted role in chemotherapy management, covering clinical and operational 

responsibilities that enhance safety, efficacy, and quality of cancer care. Their involvement ranges from direct 

patient care to operational oversight, ensuring appropriate and efficient use of chemotherapeutic agents across 

the treatment continuum. 
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a. Clinical Contributions of Pharmacists  

Pharmacists contribute significantly at the patient interface by participating in direct clinical decision-making 

and monitoring. They also influence reliable deployment of chemotherapy regimens [11]. 

a. Chemotherapy Protocol Review and Validation. 

Pharmacist carry major weight in the review and validation of chemotherapy protocols, making sure oncology 

regimens have both evidence-based and patient-specific. The protocol review and validation include: 

 Evidence-based assessment: Pharmacists evaluate chemotherapy protocols for compliance with current 

established clinical guidelines such as National Comprehensive Cancer Network (NCCN) and European 

Society for Medical Oncology (ESMO) [12]. Pharmacists continuously stay updated with emerging clinical 

trial data and real-world evidence to confirm that the selected protocols reflect the most effective and safest 

treatment standards. They assess whether the chosen drug combinations, dosing sequences and treatment 

durations are supported by robust evidence for specific cancer types, stages and molecular subtypes [13]. 

Furthermore, pharmacists ensure that protocols incorporate any updates regarding newly approved agents, 

resistance patterns, biomarker-driven therapies or revised toxicity management recommendations [14,15]. 

 Drug Selection and Dosing: Pharmacist begins this process with evaluating whether the chosen 

chemotherapeutic agents are optimal for the specific cancer diagnosis, treatment intent like curative, adjuvant, 

neoadjuvant or palliative and patient profile. They ensure that the dosing is accurately calculated using patient-

specific parameters, especially body surface area (BSA). Further tweaks occur depending on age, especially 

in geriatric oncology [16]. Performance status also assessed using standardized tools like the Eastern 

Cooperative Oncology Group (ECOG) or Karnofsky Performance Status (KPS) scales, provides a quantitative 

measure of patient’s functional capacity and ability to tolerate intensive therapies. A poor performance status 

is often associated with reduced treatment tolerance, increased risk of adverse events and poorer survival 

outcomes [5,16,17]. In such cases, pharmacists collaborate with the oncology team to recommend dose 

modifications, supportive care intensification or even regimen de-escalation for treatment optimization [5, 18]. 

 Supportive care integration: Protocols are checked for inclusion of appropriate antiemetics, premedication, 

hydration protocols and growth factors when required thereby reduce treatment related complications [8, 19]. 

Incorporation of antiemetic therapy is one of the key elements in supportive care which is tailored to the 

emetogenic potential of the chemotherapeutic agents, in accordance with guidelines from organizations such 

as ASCO or MASCC [19, 20, 21]. Pharmacist also check for premedications such as corticosteroids, 

antihistamines or H2 antagonists, especially in protocols involving agents known to cause hypersensitivity 

reactions like taxanes or monoclonal antibodies [22, 23]. Hydration protocols are assessed to prevent renal 

toxicity in regimens containing nephrotoxic agents such as cisplatin or high dose methotrexate, ensuring that 

appropriate fluid volumes and diuretics are included [24]. Additionally, hematopoietic growth factors such as 

G-CSF or erythropoiesis-stimulating agents, are reviewed for inclusion in high-risk regimens to reduce the 

incidence of neutropenia, thrombocytopenia or anemia [25]. 
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 Drug interactions and Contraindications: Pharmacists systematically screen for drug-drug interactions, 

particularly within oncology cases usually on multiple drugs targeting coexisting issues such as hypertension, 

diabetes, cardiovascular disease or infections. They also identify and address drug-food and drug-disease 

interactions [26, 27]. 

b. Dose Calculation and individualization. 

Accurate dosing of chemotherapeutic agents is critical for amplifying treatment gains yet limiting toxicities. 

Dose individualization is commonly performed based on patient-specific parameters such as body surface area 

(BSA), renal and hepatic function and hematologic indices [10, 28]. BSA-based dosing remains the standard 

approach for many cytotoxic agents as it provides a rough estimate of metabolic capacity [29, 30]. However, 

renal and hepatic impairment necessitates further dose modifications, especially for drugs eliminated via these 

organs [31]. Pharmacist hold a key importance in assessing creatinine clearance or estimated glomerular 

filtration rate (GFR) to tailor dosing for those facing impaired renal capacity and in monitoring liver enzyme 

levels to adjust hepatically metabolized agents accordingly [32, 33]. Additionally, baseline and ongoing 

hematologic parameters such as absolute neutrophil count (ANC), hemoglobin and platelet levels, guide dose 

intensity and treatment scheduling, especially in myelosuppressive regimens [34].  

c. Adverse Drug Reaction Monitoring and Management. 

Adverse drug reactions are a significant concern in oncology due to the narrow therapeutic index of 

chemotherapeutic agents and the high potential toxicity. Pharmacists are uniquely positioned to identify, 

prevent and manage ADRs through systematic and ongoing monitoring throughout the treatment cycle [35]. 

This involves regular assessment of laboratory parameters (e.g., complete blood counts, liver and renal 

function tests), reviewing electronic medical records, evaluating patient-reported symptoms and analyzing 

drug regimens for potential interactions or cumulative toxicities [35, 36, 37]. Their close monitoring allows 

for the early detection of ADRs before they progress into severe or life-threatening complications [36]. 

In patients receiving cisplatin-based chemotherapy, pharmacists monitor for nephrotoxicity by assessing serum 

creatinine and electrolyte levels and may recommend and pre- and post-hydration protocols to prevent renal 

impairment [38,39]. Similarly, with 5-flurouracil, pharmacists observe for signs of mucositis and 

myelosuppression and may advocate for dose reduction or schedule adjustments if early toxicity signs emerge 

[40, 41]. 

In clinical practice, pharmacists intervene by recommending dose modifications, temporarily holding or 

permanently discounting offending agents and initiating supportive therapies such as antiemetics, growth 

factors, diuretics or hydration [42]. For example, in case of docetaxel-induced neutropenia [43], pharmacist 

may suggest prophylactic or therapeutic administration of granulocyte colony-stimulating factors (G-CSFs) 

like filgrastim to mitigate the risk of infection [44]. 

Pharmacists also play role in educating both patients and healthcare professionals. They counsel patients on 

the potential side effects of medications, the importance of adherence and the need to promptly report any new 
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or worsening symptoms. This patient centered education empowers individuals to recognize and respond to 

early signs of toxicity [45, 46]. For example, patients on PD-1 blockers like nivolumab are educated about 

immune-related adverse effects such as colitis or pneumonitis, enabling earlier reporting and management [37, 

47].  

Furthermore, pharmacists contribute significantly to institutional pharmacovigilance efforts. By documenting 

and reporting ADRs to local or national surveillance system, they help generate real-world safety records that 

shape future prescribing practices and update clinical guidelines [48]. 

In multidisciplinary oncology service, pharmacists serve as an essential link in communicating ADR trends 

and collaborating with oncologists, nurses, and other healthcare providers to tailor treatment plans according 

to patient specific factors such as age, comorbidities, organ dysfunction or pharmacogenetic considerations 

[49, 50]. For instance, among carriers of DPYD variants who are at high risk of severe 5-FU toxicity, 

pharmacists may recommend dose adjustments based on pharmacogenetic screening [51]. 

d. Patient Education and Adherence Counseling. 

Pharmacist led patient counselling is a cornerstone in enhancing treatment adherence and ensuring reliable 

application of chemotherapeutic agents. This function gains special urgency amid oral chemotherapy, where 

patients self-administer complex regimens at home without the direct supervision of health providers. Non-

adherence to oral anticancer agents can result in suboptimal treatment outcomes, disease progression and 

increased healthcare costs [52, 53]. 

Individualized counselling sessions provided by pharmacist covers: 

 Mechanism of action and importance of adherence to the prescribed dosing schedule. 

 Management of treatment drawbacks such as nausea, mucositis or fatigue which are typical triggers behind 

treatment discontinuation. 

 Guidance on handling, storage and disposal of hazardous chemotherapeutic agents to prevent accidental 

exposure. 

 Education on potential drug-drug and drug-food interactions, especially in patients on polypharmacy. 

 Use of adherence aids such as pill organizers, mobile health apps or medication calendars. 

Structured pharmacist counselling enhances adherence, minimizes errors, and boosts patient outcomes in 

cancer therapy, per studies from India and globally. A 2025 Indian iMAP trial in elderly patients improved 

MARS scores from 5.52 to 6.56 (p<0.001) versus standard care, alongside better quality of life [54].  

Moreover, pharmacist also hold central importance for reinforcing adherence through follow-up calls or 

clinical visits, enabling initial spotting of barriers such as financial constraints, forgetfulness or psychological 

distress [55]. These interventions significantly lower the chances of treatment interruptions and boost 

treatment continuity. 
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Pharmacogenomics and personalized medicines. 

Pharmacists are playing core involvement across integration of pharmacogenomic data into individualized 

therapy planning. For example, in oncology, pharmacogenomic testing is used to predict response to targeted 

therapies such as trastuzumab [56] (HER2 testing in breast cancer) or cetuximab [57] (KRAS/NRAS mutation 

status in colorectal cancer), allowing pharmacists to support precision medicine initiatives [7, 58].  

Clinical pharmacists interpret pharmacogenomic test results and collaborate with oncologists or other 

prescribers to adjust chemotherapy regimens accordingly. They also provide education to patients and 

healthcare teams on the implications of specific genetic markers like CYP450 polymorphisms (e.g., CYP2D6, 

CYP2C19) that affects the metabolism of several chemotherapeutic agents [59]. Furthermore, pharmacists 

contribute to developing institutional guidelines and protocols for incorporating pharmacogenomic testing into 

routine care [60]. 

2. Operational Contributions of Pharmacists 

Operational responsibilities ensure the safe handling, preparation and administration of cytotoxic drugs while 

maintaining system-level quality and regulatory compliance. 

a. Chemotherapy Preparation and Verification. 

Pharmacist carry strong influence in the aseptic preparation and verification of chemotherapy agents, ensuring 

both safety and accuracy. This process is typically conducted in certified sterile environments such as ISO 

Class 5 biological safety cabinets (BSCs) or laminar airflow workbenches situated with Class 7 controlled 

environments aligned with USP <797> and <800> guidelines. These standards are essential to prevent 

microbial contamination, cross-contamination and hazardous drug exposure thus protecting both patients and 

healthcare personnel [61]. Pharmacy professionals handle checking prescriptions against protocols and 

patient-specific parameters including body surface area, renal and hepatic function, neutrophil counts, platelet 

levels and drug interaction profiles [62]. This helps in avoiding overdosing or underdosing which can lead to 

toxicity or therapeutic failure. They also oversee sterile compounding which involves precise reconstitution, 

dilution and labeling of cytotoxic drugs via closed system drug transfer devices (CSTDs) where available. 

Double-checking of calculations, drug concentrations, infusion volumes and compatibility is a crucial step 

before final product release [61, 63]. 

Advanced technologies such as barcode scanning, gravimetric analysis and robotic compounding systems are 

increasingly utilized to enhance accuracy and reduce human error [64, 65]. In some centers, pharmacists also 

perform real time documentation and electronic verification within the oncology electronic health record 

(EHR) system [66]. Furthermore, pharmacists implement standard operating procedures (SOPs) for handling, 

storing and disposing of hazardous medications, thereby maintaining compliance with occupational safety set 

by organizations [67, 68]. 

b. Dispensing and Labeling in Chemotherapy. 
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Accurate dispensing and clear labeling are essential to ensure the safe administration of chemotherapeutic 

agents, which often have narrow therapeutic indices and complex dosing regimens [69]. Pharmacists stand 

central for verifying dispensed chemotherapy, matches the prescription and features complete, legible, 

clinically appropriate labelling. Key label components include patient name and identifiers, drug name and 

concentration, administration route and rate, diluent/volume (if applicable), preparation and expiry details, and 

handling precautions. These elements prevent administration errors in high-risk oncology settings. [70, 71]. 

c. Inventory and Supply Chain Management. 

Pharmacists drive core efforts within managing the inventory and supply chain of chemotherapeutic agents to 

ensure continuous availability and prevent treatment delays. Their responsibilities include demand forecasting, 

procurement planning, expiration tracking and coordination with suppliers to address potential shortages [72]. 

Proactive inventory monitoring helps mitigate the risk of stockouts, which is particularly vital in oncology 

where treatment schedules are time-sensitive and interruptions can compromise therapeutic outcomes [73]. 

Pharmacists implement therapeutic substitution protocols during drug shortages, consulting oncology teams 

to select alternatives with comparable efficacy and safety. This approach maintains care quality while adhering 

to national procurement policies and pharmacoeconomic principles, optimizing resource use [74]. 

d. Development of Guidelines and SOPs. 

Pharmacists ssupport primary advancement of standardized guidelines and Standard Operating Procedures 

(SOPs) for safe, consistent chemotherapy administration. Their expertise in pharmacokinetics, dosing, and 

safety enables collaboration with oncologists and nurses to create order sets with dose calculations, supportive 

care, and monitoring. These standardized templates help reduce prescribing variability and minimize errors 

during chemotherapy administration [76, 77].  

SOPs include emergency spill response procedures and staff training requirements enhancing institutional 

readiness for accidental exposures [78]. Regular review and updating of these protocols based on emerging 

clinical evidence and updated national or international guidelines [79, 80], further ensure ongoing compliance 

and patient safety.  

e. Quality Assurance and Risk Reduction. 

Pharmacist play a crucial role in enhancing quality assurance and minimizing risks in oncology settings 

through systematic audits, medication use evaluations and root cause analysis of adverse events. Their active 

participation in multidisciplinary quality improvement initiatives helps identify gaps in chemotherapy safety 

and implement corrective actions [81]. 

INTERVENTIONS ACROSS CHEMOTHERAPY PHASES 

Pharmacist play a vital role throughout the continuum of chemotherapy from initial treatment planning to post 

treatment follow-up. Their interventions across the different phases of chemotherapy enhance safety, optimize 
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therapeutic outcomes and support cost-effective care [10, 50]. These phases can broadly be classified into: 

Pre-Chemotherapy (Planning), During Chemotherapy Administration and Monitoring) and Post-

Chemotherapy (Follow-up and Long-term Management). 

a) Pre-Chemotherapy Phase. 

Pharmacist contributions at this stage are crucial in optimizing treatment design and minimizing potential risks 

before chemotherapy is initiated. 

 Regimen Review and Validation: Pharmacists review oncologist prescribed regimens for appropriateness 

based on tumor type, stage and guideline adherence [12]. 

 Dosing individualization: Accurate dose calculations based on body surface area, renal and hepatic function 

and performance status are critical. Pharmacists adjust doses for nephrotoxic agents like cisplatin, 

methotrexate, and carboplatin using creatinine clearance to mitigate toxicity risks [82]. 

 Pharmacogenetic Screening: In institutions with advanced pharmacogenomics services, pharmacists screen 

for genetic polymorphisms (e.g., DPYD, UGT1A1, TPMT) that predispose patients to severe toxicities from 

drugs like fluoropyrimidines, irinotecan and thiopurines [58, 83]. 

 Pre-chemotherapy Patient Counselling: Pharmacists educate patients on treatment expectations, potential 

side effects, drug-food interactions and adherence strategies thus reducing anxiety and improving adherence 

[52, 55]. 

 

b) During Chemotherapy Phase 

This phase involves the actual preparation, dispensing, administration support and clinical monitoring of 

chemotherapy. 

 Sterile Compounding and Verification: Pharmacist ensure chemotherapy agents are compounded under 

aseptic conditions following USP <800> and local safety standards. Centralized preparation by oncology 

pharmacists reduces compounding errors and ensures traceability [61, 62]. 

 Real-time Clinical Monitoring: Pharmacists monitor laboratory results (CBC, LFTs, renal function) and 

clinical status to identify toxicities early. Pharmacist driven monitoring programs have been associated with a 

30-40% reduction in adverse events [50, 84]. 

 Interaction Screening: Close monitoring of polypharmacy and drug-drug interactions is essential especially 

for patients receiving supportive care agents. Pharmacists proactively manage interactions with agents like 

warfarin or anticonvulsants [50, 81]. 

 Supportive Care Optimization: Pharmacists adjust antiemetic regimens based on emetogenic potential of the 

chemotherapy reducing nausea-related hospital visits [19]. 

 

c) Post-Chemotherapy Phase 

https://ijnrd.org/
http://www.ijnrd.org/


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 7, July 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

IJNRD2607432 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) 

 

 

e357 

Pharmacist continue to contribute to patient care well after the chemotherapy infusion ends. 

 Toxicity Management and Symptom Control: Pharmacists help manage delayed adverse effects like 

mucositis, peripheral neuropathy or bone marrow suppression [35, 81]. 

 Adherence Support for Oral Chemotherapy: Post-treatment counselling and refill verification help maintain 

adherence to oral agents such as capecitabine, imatinib or lenalidomide [55, 85].  

 Patient Education on Late Effects: Pharmacists provide education on long-term risks (e.g., secondary 

malignancies, cardiotoxicity) and counsel on necessary lifestyle modifications such as cardio protection for 

anthracycline treated patients [86]. 

 Care Coordination and Transitions: In coordination with physicians and nurses, pharmacists contribute to 

survivorship plans and manage transitions to palliative or maintenance therapies where applicable [50, 55]. 

IMPACT OF PHARMACIST INTERVENTIONS  

Pharmacist interventions in oncology settings, particularly during chemotherapy, have demonstrated 

significant value across several dimensions of healthcare delivery. 

1) Safety and Error Reduction 

Pharmacists play a pivotal role in minimizing medication errors throughout the chemotherapy process, where 

even minor miscalculations can result in serious harm. 

 Error Prevention at Prescription and Compounding: Studies show pharmacist-led regimen reviews detect and 

prevent chemotherapy errors in 5-22% of cases, intercepting most before patient [5]. 

  Chemotherapy Verification Systems: Pharmacist-controlled order verification (e.g., CPOE system) reduces 

prescription errors by 30-81% compared to manual workflows [87].  

 Real-Time Laboratory Monitoring: Pharmacist interventions for dose adjustments based on renal/hepatic 

function improve compliant dosing (21% to 34%) and prevent toxicities like cisplatin nephrotoxicity or 

methotrexate hepatotoxicity [88]. 

2) Clinical Outcomes 

Pharmacist participation in oncology care has shown measurable improvements in patient health outcomes, 

especially in toxicity management, symptom control and adherence. 

 Improved adherence and therapeutic Response: Pharmacist interventions in oral chemotherapy improve 

adherence, correlating with better progression-free survival [89]. 

 Enhanced Symptom Control: Pharmacist optimized supportive care has led to fewer emergency visits for 

uncontrolled reactions such as stomach upset, vomiting and diarrhea [90]. 

 

3) Economical Outcomes 
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Pharmacist led services offer a favorable economic profile through cost savings, improved resource utilization 

and prevention of adverse events. 

 Cost Avoidance from Error Prevention: Clinical pharmacy services in oncology prevent adverse events, 

saving $100–$540 USD (~₹8,000–₹45,000 INR) per intervention and over $1M USD annually in large centres 

[91]. 

 Optimized Use of High-Cost Medications: Pharmacists minimize wastage via dose rounding, vial sharing, 

and discontinuing ineffective regimens, saving above $1M in targeted therapies [92]. 

 Reduced Rehospitalizations: Pharmacist-led follow-ups cut 30-day readmissions by 15-25% in oncology, 

driving indirect savings [93]. 

4) Patient-Reported Outcomes 

Patient-centered care metrics such as satisfaction, quality of life (QoL) and confidence in managing therapy 

are positively influenced by pharmacist engagement. 

 Improved Quality of Life Scores: Pharmacist-led symptom management and education improve FACT-G 

scores, especially physical well-being and treatment satisfaction [94]. 

 Increased Patient-Satisfaction: Surveys show 80-90% satisfaction with pharmacist chemotherapy 

counselling and follow-up [95]. 

 Empowerment and Understanding: Counselling boosts understanding of administration, side effects, and 

restrictions, enhancing self-efficacy and reducing anxiety [6]. 

BARRIERS TO PHARMACIST INTERVENTION 

Despite growing evidence of clinical and economic benefits, pharmacist involvement in chemotherapy faces 

institutional, professional, regulatory, and infrastructural barriers across settings. 

A. Workplace Limitations and Training Gaps 

 Specialized Training Deficits: Many pharmacists lack formal training in chemotherapy pharmacology, 

dosing, and toxicity management. An ISOPP survey of 35 countries found only 40% offer all advanced 

oncology pharmacy services, with 26% having residencies and 40% board certifications [96]. 

 Limited Staffing Rates: High patient-to-pharmacist ratios hinder in-depth individualized care. In many 

centres, pharmacists are overburdened with dispensing duties, leaving limited time for clinical interventions 

[97]. 

B. Role Ambiguity and Interprofessional Dynamics 

Pharmacist integration into oncology care teams is often hampered by unclear role definitions and 

interprofessional resistance. 

 Lack of Recognition: In many healthcare systems, the clinical role of pharmacists remains under recognized, 

particularly in decision making related to chemotherapy regimens and supportive care [5]. 
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 Interprofessional Barriers: Oncologist and nurse resistance to pharmacist led interventions may arise from 

perceived overlap in responsibilities or unfamiliarity with pharmacist’s clinical competence [98]. 

C. Regulatory and Policy Constraints 

Institutional and national regulations can restrict pharmacist’s scope of practice, particularly in lower income 

and developing healthcare systems. 

 Limited Perspective Authority: In many countries, pharmacists are not permitted to adjust doses or initiate 

therapy changes despite clinical justification, limiting their expertise impact [50, 99]. 

 Inadequate Policy Frameworks: National cancer control programs rarely include provisions for integrating 

clinical pharmacy services in oncology care pathways leading to inconsistent implementation [100]. 

D. Resource And Infrastructure Challenges 

Effective pharmacist interventions depend on access toward instant analytics platforms, live clinical data and 

supportive technologies. 

 Lack of Access to Electronic Health Records (EHRs): In facilities where pharmacists lack access to 

laboratory data or prescribing systems, their ability to intervene in real time is severely compromised [101]. 

 Underdeveloped Clinical Decisions Tools: In settings without software for dose calculation, toxicity grading, 

or pharmacokinetic monitoring, pharmacists may rely on manual processes that increase workload and error 

risk [102]. 

E. Financial and Institutional Support Deficits 

Financial limitations and lack of institutional prioritization can prevent the establishment of clinical pharmacy 

services in oncology. 

 Unfunded or unreimbursed Services: In many countries, clinical pharmacy tasks lack reimbursed, 

discouraging hospitals from allocating resources to pharmacist roles beyond dispensing. 

 Cost Perception v/s Cost Effectiveness: Some administrators often view pharmacists as cost drivers rather 

than savings assets, despite evidence of economic benefits from adverse event prevention and therapy 

optimization. This stems from visible immediate costs like salaries and resource allocations, while economic 

benefits are less quantifiable and realized over time [103, 104].  

F. Variability Across Healthcare Settings 

 Urban-Rural Gaps: Oncology trained pharmacists are disproportionately located in tertiary or urban cancer 

centers, leaving peripheral hospitals without access to essential expertise.  

 Inconsistent Implementation: Even within the same country, variability in hospital policies leads to unequal 

pharmacist participation in chemotherapy services [50, 99]. 
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FUTURE DIRECTIONS 

As cancer therapies advance with targeted agents, immunotherapies and personalized regimens, oncology 

pharmacists' roles will expand. Future efforts should optimize pharmacy service integration, scope, and 

recognition in cancer care. 

 Expanding Pharmacist Roles in Precision Oncology. 

With advancing pharmacogenomics and biomarker therapies, oncology pharmacists can interpret genomic 

data, guide personalised therapy selection and dosing based on molecular profiles, and contribute to tumour 

boards. This requires targeted precision medicine training programs [50]. 

 Integration of Digital Health and AI-Based Systems 

Investments in digital infrastructure and pharmacist-friendly platforms are critical. Key technologies include 

AI-driven clinical decision support, mobile apps, electronic patient-reported outcomes (ePRO), telepharmacy, 

and digital monitoring tools [105]. 

 Standardization and Credentialing 

Oncology pharmacy practice varies widely across institutions and countries. Future efforts should establish 

global and regional standards, credentialing pathways, and board certifications for consistent training and 

recognition, plus mandate pharmacist integration via accreditation bodies [86]. 

 Research and Outcome-Based Evaluation 

Further high-quality studies are needed to solidify the evidence base for pharmacy interventions like large-

scale randomized trials, Cost-effectiveness analyses and studies focusing on long-term outcomes [50]. 

 Policy, Advocacy and Funding. 

Policy reforms should enable pharmacists to prescribe, adjust doses, and bill for cognitive services. Promote 

funding/grants for pharmacist-led oncology research. Professional bodies should push for pharmacists' 

inclusion in national cancer control strategies [86]. 

CONCLUSION 

Pharmacists play a vital role across all chemotherapy stages, from regimen design and drug preparation to 

patient education, adverse effect management, and post-treatment monitoring. Their proactive clinical 

involvement enhances patient safety, optimizes therapeutic efficacy, reduces overall healthcare expenditure 

and improves cancer care quality. With the progressive shift toward complex and personalized chemotherapy 

protocols, the pharmacist’s responsibilities have expanded beyond conventional dispensing to advanced, 

patient-centered clinical functions. 

https://ijnrd.org/
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Global evidence highlights the benefits of embedding pharmacists within multidisciplinary oncology teams. 

Models from developed nations such as the USA and the United Kingdom demonstrate the positive outcomes 

through advanced pharmacy practice, backed by specialized education, prescribing authority, and institutional 

recognition. However, in developing regions like India, significant potential remains to strengthen pharmacist 

participation through enhanced training, supportive policies, and organizational initiatives. 

Despite the proven advantages, challenges including lack of uniform practice standards, insufficient clinical 

exposure, limited acknowledgment, and restrictive regulations continue to impede full integration of 

pharmacists into oncology services. Overcoming these barriers demands collaborative efforts among 

healthcare policymakers, academic institutions, and professional bodies to realize the full potential of 

pharmacy roles within tumor care. 
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