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ABSTRACT

Pharmacovigilance plays a critical role in ensuring patient safety by detecting, assessing, and preventing
adverse drug reactions (ADRs). With the evolving healthcare landscape, digitization offers a promising
avenue to streamline pharmacovigilance in hospital pharmacies. This study evaluates the cost-effectiveness
of implementing digital pharmacovigilance systems compared to traditional manual methods. Through a
literature-based and hospital case study approach, the manuscript highlights improvements in ADR
detection rates, reporting timeliness, and operational costs. The findings suggest that digitized systems
enhance pharmacovigilance efficiency, promote regulatory compliance, and reduce long-term healthcare
expenditures. However, challenges in system integration, staff training, and data security persist. The study

contributes to evidence-based policymaking and strategic planning for hospital pharmacy operations.
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INTRODUCTION

Pharmacovigilance (PV), the science related to the detection, assessment, understanding, and prevention of
adverse effects or any other drug-related problems, is essential in modern healthcare settings. In hospital
pharmacies, effective PV practices are vital for identifying and mitigating risks associated with pharmaceutical
therapies. Traditionally, PV systems have relied on manual processes, including paper-based forms, physical
reporting, and retrospective reviews. These methods, while foundational, have limitations in terms of speed,

accuracy, and scalability.
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The integration of digital technologies into pharmacovigilance processes introduces transformative possibilities.
Digitization in this context refers to the implementation of electronic systems for adverse drug reaction (ADR)
reporting, real-time data analytics, integration with electronic health records (EHR), and the use of artificial
intelligence (Al) for signal detection. This shift promises to improve patient safety, optimize workflow efficiency,

and enhance data management.

While several studies have explored the clinical impact of digital PV systems, fewer have focused on their
economic implications. Cost-effectiveness analysis is crucial to guide healthcare administrators and policymakers
in evaluating the return on investment of digital infrastructures. Given the budget constraints often faced by public

hospitals, it is essential to assess whether the benefits of digitization outweigh the costs involved.

This study investigates the cost-effectiveness of digitizing pharmacovigilance systems in hospital pharmacies. By

comparing traditional and digital methods through the lens of operational cost, reporting efficiency, and ADR
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outcomes, the research aims to provide a comprehensive evaluation. The manuscript is structured into a literature
review of digital PV evolution, a methodology for comparative cost analysis, and a discussion of results leading

to strategic recommendations.

effective & rotational

usage of
phurmaccuticals

PHARMACOVIG-
ILANCE

Enhance paticnts
safety & care in
relation to medicines

Promote awarcness
among paticnts
& general public

use

Source: https://www.worksure.org/category/pharmacovigilance-by-worksure/
LITERATURE REVIEW

The literature on pharmacovigilance has evolved significantly, particularly with the advent of digital health
technologies. Early PV systems were heavily dependent on passive surveillance mechanisms such as spontaneous
reporting, which often led to underreporting of ADRs. Research by Lopez-Gonzalez et al. highlighted that
underreporting rates ranged from 90% to 94%, attributing this to inadequate training, lack of awareness, and

cumbersome paper-based workflows.

The introduction of electronic health records (EHRs) marked a significant advancement, enabling real-time access
to patient medication histories and facilitating ADR detection. A study by Nebeker et al. demonstrated how
integration of PV with EHR systems improved ADR signal detection rates by 23% compared to traditional chart
reviews. Moreover, digital platforms allow for the seamless sharing of pharmacovigilance data with regulatory

bodies such as the WHO Uppsala Monitoring Centre and national drug authorities.
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Digital PV systems typically include features such as automated data capture, adverse event tracking, Al-assisted
analytics, and interactive dashboards for real-time decision-making. For example, a study conducted in tertiary
care hospitals in Western Europe implemented a Clinical Decision Support System (CDSS) for ADR monitoring,

which led to a 30% reduction in preventable drug-related hospitalizations.

From an economic perspective, however, the literature is still developing. A cost-benefit analysis by Zhan et al.
found that hospitals could recover the investment in digital PV infrastructure within 3 years due to decreased
ADR-related complications and shorter hospital stays. These findings are corroborated by secondary sources
showing that ADRs contribute significantly to healthcare costs, accounting for up to 5% of hospital admissions

and 15% of total hospitalization costs.

Other research has explored challenges associated with digitization, such as interoperability issues, data privacy
concerns, and resistance to change among staff. Studies recommend continuous training and strong governance

frameworks to ensure successful system implementation and sustainability.

Despite the growing body of literature, there remains a need for focused cost-effectiveness evaluations in hospital
pharmacy settings, particularly in resource-limited regions. This manuscript addresses that gap by synthesizing

both clinical and financial data to assess the impact of digital pharmacovigilance adoption.
METHODOLOGY

This study adopts a mixed-methods approach combining cost-effectiveness analysis with operational performance

evaluation in hospital pharmacy settings. The framework includes the following steps:
1. Study Design

A retrospective comparative analysis was conducted across two hospital pharmacies over a 24-month period—
one using a traditional paper-based pharmacovigilance model and the other using a digitized ADR reporting

system.
2. Data Sources

Primary data were obtained from hospital records, pharmacy expense reports, and ADR registries. Secondary data
were extracted from peer-reviewed studies and pharmacovigilance system implementation reports. All sources

were limited to pre-August 2018 implementations to ensure period-appropriate insights.

3. Cost Metrics
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The evaluation included direct and indirect costs:
o Direct Costs: Staff salaries, paper forms, software licensing, IT infrastructure, and training.
o Indirect Costs: Time delays, error correction, and preventable ADR-related admissions.

4. Effectiveness Metrics

Number of ADRs detected and reported

Reporting time per case

Preventable ADR-related hospitalization rate

Staff efficiency in documentation and follow-up
S. Analytical Model
A cost-effectiveness ratio (CER) was calculated using the formula:
CER = (Cost of Intervention — Cost of Control) / (Effectiveness of Intervention — Effectiveness of Control)
The outcome was measured in terms of ADRs detected per 100,000 invested.
6. Assumptions
o Constant drug volumes and patient loads in both settings
o Equal qualification level of pharmacists
o Same regulatory requirements
7. Limitations
o Limited to two hospital sites
e Does not capture long-term health outcomes of ADRs

o Excludes intangible costs like patient trust erosion

RESULTS
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The comparative analysis between traditional and digital pharmacovigilance systems revealed key differences in

operational efficiency and cost-effectiveness.

Table: Comparison of Traditional vs. Digital Pharmacovigilance Systems

Metric Traditional PV System Digital PV System Observed Change

Total ADRs Reported (per year) 124 278 +124%

Preventable ADR-related Admissions 38 17 -55.3%

Avg. Reporting Time per ADR (minutes) 56 18 -67.9%

Annual Operating Cost (INR) 21,420,000 %1,750,000 +3330,000

Cost per ADR Detected (INR) 311,452 26,295 —45.0%

Staff Hours/Week on PV Activities 54 27 -50%

ROI over 2 Years — 1.67% Significant improvement
DISCUSSION

The results indicate that while the upfront investment in a digital pharmacovigilance system is higher, the cost
per ADR detected significantly decreases due to improved reporting volume and timeliness. With a 124% increase
in ADR detection and a 45% reduction in cost per detection, digitization proves economically favorable in the

long term.

Staff productivity improved markedly, with pharmacist hours spent on documentation cut by half, freeing up time
for clinical tasks. Moreover, faster reporting cycles allowed quicker interventions, reducing the rate of preventable
hospital admissions by over 55%. These results align with previous findings suggesting that digital interventions

in healthcare improve both efficiency and clinical outcomes.

However, the increase in annual costs by ¥330,000 underscores the importance of evaluating value beyond
monetary terms. The enhanced safety outcomes and improved compliance with pharmacovigilance guidelines

yield reputational and regulatory benefits not captured in pure financial analysis.
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Key challenges encountered during implementation included resistance to new technology among senior staff,
initial data entry errors, and the need for recurrent training. These issues were mitigated by involving pharmacy

personnel early in the system design phase and providing ongoing support through a digital helpdesk.

While the return on investment (ROI) became evident only after the first year, long-term sustainability appears
promising. Institutions with access to public health grants or technology partnerships may benefit from adopting

a phased rollout strategy to manage initial costs.
CONCLUSION

Digitization of pharmacovigilance in hospital pharmacies enhances ADR detection, reduces operational
inefficiencies, and improves patient safety, proving to be a cost-effective solution over time. Despite higher initial
investments, the long-term economic and clinical benefits justify the shift from traditional methods. The study
reinforces the strategic value of integrating digital health tools into core pharmacy operations. Future research
should explore multi-site deployments, patient-level outcome data, and Al-enhanced predictive

pharmacovigilance to further enrich the evidence base.
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