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COMPUTER APPLICATIONS IN PHARMACY
UNIT 3
TOPIC :

o Application of computers in Pharmacy- Drug information storage
and retrieval, Pharmacokinetics, Mathematical model in Drug
design, Hospital and Clinical Pharmacy, Electronic Prescribing
and discharge(EP)systems, barcode medicine identification and
automated dispensing of drugs, mobile technology and
adherence monitoring
Diagnostic System, Lab-diagnostic System, Patient Monitoring
System, Pharma Information System
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Applications of Computers in Pharmacy

-> Computers have become an integral part of the pharmaceutical
industry, transforming how pharmacists manage drug information,
optimize therapies, and improve patient care. The applications of
computers in pharmacy span multiple domains, including drug design,
clinical pharmacy, hospital management, and patient monitoring.

Drug Information Storage and Retrieval

» Drug information storage and retrieval refers to the process of
organizing, maintaining, and accessing drug-related data using
computer systems. This function is essential in clinical
pharmacokinetics, hospital pharmacy, and Drug Information Services
(DIS), where accurate and timely information is critical for patient care
and drug safety.

Computer-Based Pharmacokinetic Data Storage

A A specialized computer system is used to store patient data related to

clinical pharmacokinetic assessments performed by clinical

pharmacists.

A Initially, the system was designed to help document service activities
and manage pharmacokinetic data such as drug levels, half-life,
clearance, and dosing regimens.

A Tt allows for retrospective review of stored data, enabling analysis over

time.

Applications of Stored Data

. The stored data can be analyzed to derive new knowledge about:
o Drug pharmacokinetics
o Drug efficacy and toxicity
- Responses in different patient populations
. This application is valuable in:
o Phase IV drug studies (post-marketing surveillance) LA
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o Toxicity screening studies, especially in real-world settings

Role of Drug Information Services (DIS)

. DIS handles drug information requests (DIRs) from healthcare
professionals.

. Previously, DIRs were manually stored in loose-leaf binders and
arranged by date.

. As the volume of data grew, the manual system became inefficient and
difficult to manage.

Development of a Computerized DIR System

. To improve performance, a MUMPS-based (Massachusetts General
Hospital Utility Multi-Programming System) computerized system
was developed.

. Features of this system include:

o Data entry of key elements from each DIR

o Easy and fast retrieval of information

o Online access to files for 24 hours a day, available to all staff
pharmacists

Benefits of the Computerized System

» Improved speed and efficiency in responding to drug information
queries

» Enhanced accuracy and consistency of data entry and retrieval

» Open access system promotes better teamwork and round-the-clock
availability

» Significantly increases both the quantity and quality of drug
information provided

» Supports evidence-based decisions, enhances patient safety, and
reduces medication errors
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Pharmacokinetics

Clinical Application of Pharmacokinetic Software Programs

-> Over the past two decades, several pharmacokinetic software programs
have been developed to aid clinical decision-making in therapeutic
drug monitoring (TDM). These programs are designed to assist
healthcare professionals in the analysis, interpretation, and reporting
of serum or plasma drug concentration data across a wide range of
medications.

Purpose and Scope
These clinical pharmacokinetic software tools serve to:

. Interpret patient-specific drug levels

. Adjust dosages for optimal therapeutic outcomes
. Minimize toxicity and adverse effects

. Support individualized drug therapy

Each software program differs in terms of:

. User interface

. Range of supported medications

. Modeling approaches (Bayesian and non-Bayesian)
This variation demands careful evaluation before selecting a
program for routine clinical use.

Review of Commercially Available Software

. Multiple pharmacokinetic programs commercially available in the
United States have been evaluated.

. The aim of such reviews is not to rank or recommend a specific
software but to provide clinicians with awareness of features and
limitations.

 The review focuses on:

o System features (speed, compatibility, ease of use) A 4
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o Support features (technical assistance, clinical guidance)

Features of Reviewed Programs

. The software supports the analysis of serum/plasma drug levels for
medications that require close monitoring, such as:
o Vancomycin
o Aminoglycosides
o Phenytoin
. Provides Bayesian methods (probabilistic models using prior and
patient-specific data) and non-Bayesian models (population-based
estimations) for dosage prediction.
. Capable of functioning on standard personal computers without
requiring advanced hardware.

Support and Training
A Most programs include technical support (software troubleshooting)
and clinical support (pharmacokinetic consultation).
A However, the quality of user manuals, help files, and training resources
varies significantly between software.
A Proper training is essential for optimal use in clinical settings.
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Mathematical Model in Drug Design

» A mathematical model is a representation of a real-world system using
mathematical language, equations, and logic. In the context of
pharmaceuticals, mathematical modeling plays a vital role in drug
design, development, and optimization. The process of building these
models is known as mathematical modeling.

» Drug design involves the identification and development of new
compounds that can potentially become effective medicines.
Mathematical models help simulate biological processes, predict drug
behavior, and support informed decision-making during drug
development.

Importance of Mathematical Models in Drug Design

-> Drug discovery and development are time-consuming, costly, and
complex.

-> Mathematical models help reduce experimental trials, saving time and
resources.

- Models simulate drug-receptor interactions, pharmacokinetics, and
pharmacodynamics.

-> They guide structure-activity relationships (SAR), dosing strategies,
and toxicity prediction.

Uses of Mathematical Models in Drug Design

-> Solving Real-World Problems
Mathematical models are widely used to solve practical problems in
drug development, thanks to growing computational power and
advanced algorithms.

- Handling Large-Scale Complex Systems
They facilitate understanding of complex biological pathways, multi-
drug interactions, and disease progression mechanisms. VP
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- Predictive Analysis
Enable prediction of drug absorption, distribution, metabolism, and
excretion (ADME) properties without extensive lab testing.

- Optimization of Drug Properties
Used in optimizing the physicochemical characteristics of new
molecules to improve bioavailability, stability, and efficacy.

-> Support in Clinical Trials
Helps in dose prediction, scheduling, and evaluating drug safety and
effectiveness in specific populations.

-> Application in Systems Biology and Pharmacometrics
Mathematical models are used to understand cell signaling, gene
expression, and in population pharmacokinetic models.

Examples of Modeling Techniques in Drug Design

. Pharmacokinetic/Pharmacodynamic (PK/PD) Models

. Quantitative Structure-Activity Relationship (QSAR) Models
. Compartmental and Physiologically-Based Models

. Molecular Docking and Dynamics Simulations

. Machine Learning-Integrated Predictive Models
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Hospital and Clinical Pharmacy

Hospital Pharmacy

» Hospital pharmacy is a specialized branch of pharmacy found within
the hospital setting. It is primarily responsible for the procurement,
storage, preparation, and dispensing of medicines and medical supplies
to both inpatients and outpatients.

Functions of Hospital Pharmacy :

v" Receives and allots drugs, medical supplies, and equipment.

v Maintains a systematic storage system for proper drug preservation.

v" Dispenses medications to inpatients and outpatients as per
prescriptions.

v May include in-house manufacturing units for preparing bulk
pharmaceuticals and parenteral products.

v" Ensures that the right medicine is available at the right time.

Clinical Pharmacy

» Clinical pharmacy is the field where pharmacists work directly with
healthcare professionals and patients to ensure safe and effective
medication use.

Key Roles of Clinical Pharmacists:

v Promote health, wellness, and disease prevention.

v Optimize medication therapy for better therapeutic outcomes.

v" Involved in Therapeutic Drug Monitoring (TDM)—especially for drugs
with narrow therapeutic indices like cardiac glycosides and
anticonvulsants.

v" Use of specialized computer software to tailor drug dosages based on
patient-specific parameters. VY
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Role of Computers in Hospital and Clinical Pharmacy

» Computers are extensively used to streamline and support all
pharmacy operations. Their application spans from inventory control
to patient care, significantly improving accuracy, efficiency, and
safety.

Applications :

Inventory Control & Stock Maintenance:

A Periodic or perpetual inventory systems can be managed.

A Detects items that have reached minimum stock level.

A Helps prepare purchase lists and purchase orders to avoid duplication.
A Identifies infrequently used items for elimination or return.

A Generates purchase summaries and inventory statistics.

Patient Medical Record Maintenance:

A Computers help in the storage, retrieval, and updating of patient
records.

A Ensures continuity of care and data accuracy.
A Supports documentation of drug therapy, allergies, adverse effects, etc.

Drug Information Services:

A Quick access to up-to-date drug databases.
A Useful for identifying drug interactions, dosing information, and
contraindications.

Patient Monitoring:

A Monitors patient response to therapy using computerized systems.
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A Helps in evaluating treatment effectiveness and modifying therapy if
needed.

Software Tools Used in Hospital and Clinical Pharmacy

. Microsoft Excel: Useful for maintaining all types of numerical and
tabulated records.
. Therapeutic Drug Monitoring Software: Calculates personalized
dosages.
. Interaction Screening Software:
o MEDIPHOR (Monitoring and Evaluating Drug Interactions by
Pharmacy-Oriented Reporting)
o PAD (Pharmacy Automated Drug Interaction Screening)
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Electronic Prescribing and Discharge (EP & ED)

Electronic Prescribing (EP)

» Electronic Prescribing (EP) refers to the use of computerized systems
to automate the process of prescribing, supplying, and administering
medications within hospitals and healthcare systems. These systems
are designed to reduce prescription errors, enhance patient safety, and
improve the efficiency of medication management.

Key Features:
A Automates prescription writing and transmission
A Replaces handwritten prescriptions
A Offers alerts for drug interactions, contraindications, and allergies
A Tracks and monitors prescription history

Advantages of Electronic Prescribing:

v" Error-Free Dispensing: Minimizes risks associated with illegible
handwriting or manual entry errors.

v Fast and Automated Refills: Enables timely renewal of chronic
medication prescriptions.

v" Safety Alerts: Detects overdose risks, allergies, and drug interactions
before medication is dispensed.

v" Prescription Tracking: Monitors whether patients refilled their
prescriptions or not.

v" Prevents Misuse: Helps in preventing self-medication and overdoses,
especially with high-risk medications.

v Controlled Substance Monitoring: Keeps record of prescriptions
related to narcotic and psychotropic drugs.
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Electronic Discharge Systems

Electronic discharge (ED) systems are increasingly used to digitally prepare
and transmit a patient’s discharge prescriptions and summaries from
secondary care (hospitals) to primary care (general practitioners).

Purpose:
» Ensures timely and accurate communication of discharge medications.
» Prevents errors caused by manual handover or incomplete records.
» Improves continuity of care for discharged patients.

Limitations of ED Systems:

. Some systems lack clinical decision support tools.

. Non-standardized data fields can lead to confusion or omission.

. Often, discharge prescriptions are sent only to GPs and not to
community pharmacists, reducing care coordination.

National Initiatives to Improve EP/ED:

- NHS Electronic Discharge Implementation Toolkit: Standardizes
discharge documentation.

. “Refer to Pharmacy” - East Lancashire Program: Ensures
community pharmacists receive discharge information.

. Royal Pharmaceutical Society’s Pharmaceutical Care Record:
Enhances communication and follow-up care.
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Barcode Medicine Identification

Barcode medicine identification is a technological advancement used in
conjunction with Electronic Prescribing (EP) systems to enhance medication
safety and accuracy in hospitals and pharmacies. This system involves
scanning barcodes printed on medicine packages to ensure correct medicine
administration and accurate patient tracking.

Key Benefits of Barcode Medicine Identification:

1. Reduces Medication Administration Errors: Ensures the right
patient receives the right drug at the right dose and time.

2. Improves Medication History: Keeps a comprehensive and
accurate record of medications administered to the patient.

3. Ensures Traceability: Tracks the origin and movement of the drug
from manufacturer to patient.

4. Supports Inventory Control: Helps in stock tracking, expiration
date monitoring, and automated reordering.

Challenges and Practical Issues:

A Barcode scanning at the point of administration can be interruptive
and time-consuming during routine workflow.

A Due to time constraints or inconvenience, healthcare staff may develop
“work-arounds” or bypass scanning processes, leading to decreased
system reliability.

A Implementation success depends on strict adherence to scanning
protocols and staff training.
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Falsified Medicines Directive (FMD):

» The Falsified Medicines Directive (FMD) was introduced by the
European Union to combat counterfeit medicines.

> As per the directive, all prescription medicines must carry a unique
identifier and anti-tampering device.

» Medicines will be verified by barcode scanning at the point of
dispensing (usually in hospital or retail pharmacy).

» The goal is to ensure that patients receive authentic and safe
medicines.

Impact on Pharmacy Workflow:

 The integration of FMD and barcode systems will lead to changes in
pharmacy operations, requiring:
o Installation of scanning hardware and software
o Updating of standard operating procedures (SOPs)
o Training for pharmacy and clinical staff
o Ensuring IT infrastructure compatibility
. While implementation may initially increase workload, long-term
benefits include safer dispensing, enhanced regulatory
compliance, and improved patient outcomes.
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Automated Dispensing of Drugs

» Automated drug dispensing refers to the use of robotic and
computerized systems for managing the storage, dispensing, and
distribution of medications. These systems are becoming an integral
part of hospital and community pharmacy operations, ensuring
efficiency, accuracy, and patient safety.

Benefits of Pharmacy Automation:

1. Reduces Dispensing Errors: Minimizes human errors in drug
selection, labeling, and dispensing.

2. Improves Speed and Efficiency: Automates repetitive tasks, allowing
faster processing of high-volume prescriptions.

3. Space Optimization: Efficiently uses storage space within the
pharmacy.

4. Enhances Workflow: Frees up pharmacists to focus on patient-
centered services such as medication counseling and therapy
management.

Use in Community Pharmacy:
A Currently, the use of robots in community pharmacies in the UK is still
limited.
A However, as dispensing volumes increase, particularly in centralized
dispensing hubs, robots may become more widespread.
A Automation can support bulk dispensing, ensuring consistency and
allowing pharmacists to focus on clinical roles.
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Electronic Ward Cabinets in Hospitals

» These are advanced automated storage units placed in hospital wards
to facilitate secure and timely medicine administration.

Advantages
v Reduced medication errors
v" Decreased missed doses and supply delays
v Minimized stock outages and wastage
v Better stock management and reduced stock-holding

Challenges
A High installation costs
A Requires significant changes in workflow
A Demands coordination between pharmacy and nursing staff
A Due to these barriers, few UK hospitals have adopted this technology
so far

Mobile Technology in Pharmacy

» Mobile technology has revolutionized healthcare and is becoming an
increasingly important tool in modern pharmacy practice. The
widespread use of smartphones and mobile apps has enabled real-time
communication, patient engagement, and health monitoring, leading
to improved medication adherence and disease management.

Current Uses in Pharmacy :

. SMS Text Alerts:
o Pharmacies send reminder messages to patients about:
- Availability of repeat prescriptions
Upcoming appointments or check-ups
Promotional information or new healthcare services )
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. Health Monitoring Applications:
o Mobile apps are now available to assist patients with chronic
disease tracking and self-care.
o Examples include:
- Asthma Apps: For tracking peak flow readings, helping
patients monitor respiratory health.
- Diabetes Apps: For monitoring blood glucose levels,
recording insulin doses, and managing diet.
- Medication Adherence Support: Reminders to take
medication on time, track doses, and avoid missed doses.
. Health Education Tools:
o Apps and mobile platforms are used to deliver educational
content about:
- Drug usage
- Side effects and precautions
- Lifestyle modifications for disease prevention and
management

Benefits of Mobile Technology in Pharmacy Practice:

1. Enhances Patient Engagement: Patients stay informed and involved
in their own care.

2. Improves Medication Adherence: Timely reminders reduce chances
of missed doses.

3. Promotes Self-Monitoring: Encourages patients to take
responsibility for chronic disease management.

4. Facilitates Real-Time Communication: Faster and more efficient
interactions between pharmacists and patients.

5. Increases Access to Information: Health records, drug data, and test
results can be accessed on the go.

A 4
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Adherence Monitoring

-> Medication adherence is critical to achieving therapeutic success,
especially in the management of chronic diseases. However, patients
often miss doses, stop medications early, or take them incorrectly. To
address this issue, advanced technologies have been developed to
monitor and improve patient adherence.

Technological Approaches to Adherence Monitoring:

1. Smart Packaging:

o Developed by several vendors, smart blister packs contain
microchips that detect when a tablet is popped out.
o These systems can:
- Record the date and time when the medicine is removed.
- Prompt the patient to report side effects or feedback.
- Transmit data to a mobile phone or tablet through
wireless connectivity.
o Limitation: It only confirms that the pill was removed, not
necessarily swallowed.
2. Smart Pills (Ingestible Sensors):
o A cutting-edge innovation in adherence monitoring.
o Example: Life Note System piloted by Lloyds Pharmacy.
o It includes:
- A sensor-containing pill that is ingested by the patient.
- A receiver patch worn on the skin to capture and transmit
signals.

- Data on dose ingestion, heart rate, and body posture is
sent to a mobile device.

o Current stage: Available only as a dummy pill, but future
developments aim to integrate sensors into real medications.
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Benefits of Adherence Monitoring Technologies:

1. Enhances Treatment Accuracy by ensuring medication is taken
correctly and on time.

2. Improves Patient Outcomes, especially in long-term therapy.

3. Supports Healthcare Providers in making informed decisions based
on adherence patterns.

4. Enables Real-Time Monitoring and timely interventions for non-
adherent behavior.

5. Promotes Self-Responsibility and active participation of patients in
their therapy.

Challenges and Considerations:
A Privacy and Consent: Sharing of health data must comply with data
protection laws.
A Cost: High-tech solutions like ingestible sensors may be expensive.
A User Acceptance: Some patients may feel uncomfortable with invasive

monitoring.
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Diagnostic Systems

-> Diagnostic systems play a vital role in the healthcare and
pharmaceutical industries by enabling the detection, identification,
and monitoring of diseases and pathogens. These systems are widely
used in both clinical and industrial settings to ensure accurate
diagnosis and safety.

Lab-Diagnostic System

> A lab-diagnostic system refers to a clinical or medical laboratory setup
where tests are performed on clinical specimens such as blood, urine,
tissue, or other bodily fluids. These tests help in diagnosing diseases,
guiding treatment plans, monitoring health status, and preventing
illnesses. Laboratory diagnostics play a crucial role in modern
healthcare, with approximately 70% of clinical decisions being
supported by laboratory results.

Purpose and Importance:

1. Diagnosis of Disease:
o Detects presence of pathogens, abnormal cells, or biochemical
imbalances.
o Provides early detection of diseases like diabetes, infections,
cancer, and hormonal disorders.
2. Monitoring of Therapy:
o Tracks the effectiveness of medications or treatments.
o Adjusts dosages based on lab values, e.g., blood glucose, INR,
electrolytes.
3. Preventive Health Checkups:
o Helps identify risk factors for diseases before symptoms appear.
o Enables health screenings for conditions like cholesterol issues,
thyroid dysfunction, and anemia. 9P
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Types of Medical Laboratories:

1. Hospital-Based Labs:

o Found in acute-care hospitals and medical centers.

o Provide comprehensive services including microbiology,
biochemistry, hematology, immunology, histopathology, and
molecular diagnostics.

2. Doctor’s Office/Clinic Labs:

o Located in small clinics or physicians’ offices.

o Offer basic tests such as blood glucose, urinalysis, and pregnancy
testing.

3. Long-Term Care Facility Labs:

o Serve nursing homes and rehabilitation centers.

o Conduct routine monitoring and infection screening.
4. Commercial/Private Laboratories:

o Operate as independent businesses.

o Handle high-complexity or low-volume specialized tests not
feasible in small settings.

o Examples: Thyrocare, SRL Diagnostics, Dr. Lal PathLabs.

Common Diagnostic Test Categories:

. Hematology: CBC, ESR, clotting tests

. Microbiology: Culture and sensitivity, gram stain

 Clinical Chemistry: Glucose, liver/kidney function, lipid profile
. Immunology: HIV, hepatitis, autoimmune tests

. Molecular Biology: PCR, RT-PCR, genetic testing

. Histopathology & Cytology: Biopsy analysis, Pap smear

Technology and Automation in Lab Diagnostics:
—> Use of automated analyzers and digital pathology scanners
- Integration with LIS (Laboratory Information System) for result
management
-> Point-of-care testing (POCT) devices for rapid testing near patienl% @

Page | 24



- Incorporation of Al-based pattern recognition in imaging and cytology

Benefits of Lab Diagnostic Systems:
» Quick and accurate results for timely treatment
» Reduces diagnostic errors
» Supports evidence-based medicine
» Digital storage and easy retrieval of patient reports
> Cost-effective preventive health strategy

Patient Monitoring System (PMS)

-> A Patient Monitoring System (PMS) is a vital electronic system used in
healthcare to continuously monitor the physiological parameters of
patients. These systems are especially crucial in critical care units,
operating rooms, and during post-operative recovery to ensure real-
time tracking of vital signs. The main objective of PMS is to observe,
analyze, and alert medical personnel of any abnormal physiological
changes, enabling timely intervention and improving patient
outcomes.

Key Physiological Parameters Monitored:

1. Electrocardiograph (ECG):

o Records electrical activity of the heart.

o Helps in detecting arrhythmias, myocardial infarction, etc.
2. Respiration Rate:

o Monitors the number of breaths per minute.

o Crucial during anesthesia or respiratory distress.
3. Blood Pressure:

o Invasive BP (IBP): Monitored via a catheter inside the artery.

o Non-Invasive BP (NIBP): Measured with a cuff on the arm.
4. Body Temperature:

o Monitored using skin or internal probes.

o Detects fever, hypothermia, or surgical complications.
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5. Oxygen Saturation (SpQO,):
o Measured by a pulse oximeter on the finger or earlobe.

Components of a Patient Monitoring System:

. Sensors & Electrodes:
o ECG Electrodes, SpO, Finger Sensor, BP Cuff, Temperature Probe.
. Display Monitor:
o Shows real-time waveforms and numeric values of all vital signs.
. Alarm System:
o Alerts medical staff in case of deviations from normal ranges.
. Recording Device:
o Stores data for clinical review and documentation.
. Connectivity:

o Enables data transfer to central monitoring stations or hospital
EMRs.

Importance of Continuous Monitoring:
A Detects life-threatening conditions early.
A Enables real-time intervention by healthcare providers.
A Provides continuous documentation of patient status.
A Improves decision-making in emergency and critical care.
A Facilitates remote monitoring and telemedicine applications.

Classes of Patient Monitoring Systems:

1. Single-Parameter Monitoring Systems
o Measure only one vital sign (e.g., heart rate monitor, SpO,
monitor).
o Often used in ambulatory care, emergency rooms, or home
care.
o Simple, cost-effective, and user-friendly.
2. Multi-Parameter Monitoring Systems
o Measure multiple vital signs simultaneously.
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o Standard in ICUs, operation theatres, and post-op recovery
units.

o Include ECG, SpO,, BP, temperature, respiratory rate, and gas
monitoring.

o Provide a comprehensive view of patient condition.

Advancements in PMS Technology:

. Wireless & Portable Devices: Allow mobility and home-based care.

. Integration with Hospital Networks: Enables central surveillance.

. Al & Predictive Analytics: Early warning systems for critical changes.

. Mobile App Monitoring: Remote access to vital parameters for
doctors.

PHARMA INFORMATION SYSTEM (PHARMACEUTICAL
MANAGEMENT INFORMATION SYSTEM - PMIS)

-> A Pharmaceutical Management Information System (PMIS) is a
specialized information system that integrates data collection,
processing, and reporting related to pharmaceutical activities. It
supports decision-making at all levels of the healthcare system by
providing accurate, timely, and relevant information about
pharmaceutical management and operations. PMIS ensures that
medicines and health products are available, affordable, safe, and of
high quality.

Functions of a PMIS

An effective PMIS performs several essential functions to enhance the
overall efficiency and accountability of pharmaceutical systems:

1. Data Synthesis and Processing:
o Collects large volumes of data from various sources such as
hospitals, pharmacies, and supply chains. LA
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o Transforms raw data into actionable insights through statistical

processing and data analysis.
2. Planning and Forecasting:

o Helps in estimating demand for medicines based on consumption
trends and disease patterns.

o Aids in budget planning and procurement scheduling.

3. Resource Allocation:

o Guides equitable distribution of pharmaceuticals across different
regions and facilities.

o Helps in avoiding shortages or overstocking of medicines.

4. Performance Monitoring and Evaluation:

o Uses key indicators (e.g., stock-out rate, order fulfillment rate)
to assess the performance of pharmaceutical supply chains and
services.

o Enables regular audits and evaluations of drug inventory and
usage patterns.

5. Accountability and Audit Trail:

o Records every transaction of pharmaceutical products, creating a
transparent and traceable history.

o Supports fraud detection and ensures compliance with
regulations.

6. Product Tracking and Safety Monitoring:

o Tracks the flow of medicines from manufacturer to end-user.

o Helps in pharmacovigilance by monitoring adverse drug reactions
and ensuring product recalls when needed.

Importance of a PMIS

1. Informed Decision-Making:
o Provides evidence-based data to policymakers, health officials,
and pharmacists for making strategic decisions.
2. Improved Patient Care:
o Ensures the continuous availability of essential medicines and

laboratory supplies. P
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o Supports monitoring of patient adherence and drug resistance
trends.
3. Enhanced Drug Safety and Quality:
o Facilitates post-marketing surveillance and ensures medicines
meet safety and quality standards.
4. Efficient Financial Management:
o Assists in budgeting, cost control, and rational use of medicines
to reduce waste and optimize expenditure.
5. Supply Chain Optimization:
o Helps maintain an efficient supply chain by monitoring inventory
levels and logistics performance.
6. Program Management and Policy Implementation:
o Monitors the implementation of national health policies and
pharmaceutical programs.
o Supports international reporting and compliance with regulatory
frameworks.

Examples of Data Managed by PMIS:

. Medicine stock levels and expiration dates.

. Drug consumption rates and reorder points.

. Pricing, procurement, and distribution data.

. Patient-level medication adherence records.

. Reports on adverse drug reactions.

« Regulatory and licensing information for drugs and suppliers.

Applications of PMIS in Modern Pharmacy:
v Integration with electronic health records (EHRs) and hospital
information systems (HIS).
v" Use in national drug monitoring systems and pharmacovigilance
platforms.
v" Web-based or mobile platforms for real-time stock tracking in rural
health facilities.
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v" Supporting international health programs like HIV, TB, and malaria
medication management.

9.°
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