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ABSTRACT

This review examines the variables that could affect practice going forward. Three levels of transformation are
possible. First of all, the pharmacist's conventional role as a medication dispenser is growing. Second, the
pharmacist's work is expanding into new areas of medicine. Thirdly, happenings around the world spur other
adjustments. Leaders in pharmacy and healthcare who are considering the future structure and objectives of their
pharmacy services may find this review useful. The rise in chronic illnesses, changes in the global population, and
technological advancements are all placing a great deal of strain on healthcare. In line with this, pharmacies are
evolving from traditional drug distributors to also playing a more sophisticated clinical role. The purpose of this
study was to ascertain what the research agenda for pharmacy practice would include from the perspectives of

pharmacy practitioners and scholars in five high-income nations.
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INTRODUCTION

Scientific discoveries, technological developments, and an increasing focus on individualized patient care are all
contributing to the revolutionary change that is occurring in the healthcare industry."®! The idea within pharmacy
practice guided by artificial intelligence , which not Just updates Medication management practice for the technological
age However also reinterprets this is fundamentals, is at the front of this development. This phrase refers to how
technology, data science, and pharmacy are combined to give pharmacists the knowledge and resources they need to

successfully negotiate the challenges of contemporary healthcare.™®!
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The importance of cutting-edge technologies in healthcare is highlighted by recent research and conversations,
underscoring the necessity of creative operational techniques in the field of pharmacy./™ Nishioka along with associates
used patient concerns documented In pharmacy care reporting systems to test layered algorithmic learning algorithms
for identifying adverse event signals. Based on pharmacists' subjective data, these models showed that they could
correctly identify pertinent adverse occurrences.® By effectively using patient-reported outcomes, the study highlights
how Al may improve real-time patient safety monitoring and support clinical decisionmaking. Al has the potential to

enhance patient safety and incident reporting, according to a recent research.

The Emergency of Pharmacy
Pharmacy developed as a distinct profession throughout the 19th century, emerging from a vague backdrop where

[10]

several players engaged in medical science and other facets of healthcare."™ "There were four degrees in the medical

profession, physicians, surgeons, apothecaries, and chemists and druggists,” according to a statute approved by the UK
parliament in 1815 at the start of the 19™ century period.!*!

The establishment of the principal professional pharmacy organization operating across the United Kingdom 1841,
professionals responsible for preparing, supplying, and dispensing medicinal products transitioned fully qualified
pharmacy professionals following resolution, France saw similar changes in the 19™ century period. The establishment
first pharmacy faculties and restructuring of the profession resulted in shift in pharmacist training from during exams
Registration.™*

The conventional function of the pharmacist as a provider of medication

The Pharmacist’s Conventional Function as a Medicine Dispenser Pharmacists have historically been mostly seen as
medicine dispensers, in charge of correctly preparing, supplying, and labellingll prescription drugs. In addition to
confirming the correctness and legitimacy of prescriptions, their work concentrated on making sure the right

81T ensure the quality and safety of medications, pharmacists in

medication, dosage, and formulation were supplied.
this position had a solid scientific understanding of pharmacology and pharmaceutics.™™ Typically, patient interactions
were restricted to answering questions about prescription specifics or giving fundamental advice on how to use and
store medications.™ As a result, the position was product focused, focusing on the medication rather than patient care
or clinical results.™®

The medical field, pharmacists are experts in medicine. Medications are used to treat chronic diseases, prevent illness,
alleviate acute symptoms, and counteract the negative effects of other medications. Information on medicines is derived
from the PHARQA consortium’s recommendations on future pharmacy education and practice, along with the
PHARMINE consortium’s research on existing pharmacy education and professional activities within the EU. The

publication™ Competences for Pharmacy Education and Practice in Europe™ compiles work of these two consortia.!*”
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Fig. no. 1: Overview of Modern Progress in Pharmacy Practice.
Transformation of the Conventional Responsibilities of Pharmacy Professionals in Supplying and Issuing

Medicinal Products.

Evolution in Drug Development: From Low-Mass Synthetic Molecules to High-Mass Biological Therapies

The therapeutic use of high-molecular-mass biological compounds. It is gradually replacing low M. Wt. chemical
substances.*®*°! The latter are frequently proteins, enzymes, antibodies, and nucleic acids. At first, the impact will be
seen within advanced hospital-based pharmaceutical services, followed later by everyday community pharmacy
settings. During the late 1700s and early 1800s, researchers identified the body’s natural signalling chemicals and their
receptor sites, which laid the groundwork for receptor theory and paved the way for creating substances that imitate
hormones and neural messengers. This majority of medications created after the 1950s were tiny M. Wt. compounds,
such paracetamol and aspirin. Pharmacological receptor theory was used to study these, and chemical techniques were
subsequently used to create and produce them. Individual prescriptions no longer need to be prepared because these
new medications came in a ready-to-use form.!*®

These days, biologics or big M. Wt. biomolecules are beginning to take the place of these medications. Although
receptor theory is still used in the investigation of biologics, biomolecule Scientific areas such as immunity research,
hereditary material modification, and innovations in biological technology. procedures are used in their development.
For diseases that have not yet found adequate treatments, biologics hold the potential of more effective targeted therapy
(viralrelated infections, blood vessel abnormalities such as central retinal degeneration, and selected types of cancerous
diseases). With their creative delivery methods and unique active principle pharmacokinetics, they pose new
formulation issues.™

The politics and economics of treatment have an impact on the growth of biologics utilization. Since pharmaceutical
corporations operate in a market economy, the most lucrative and frequently priciest medications currently available on
the market are those having biomolecular or biotechnological origins.”” Anti-cancer treatment is one of the primary
therapeutic classes that uses some of them. Therefore, a significant proportion of patients may be prescribed them. An

initial conversation conducted before detailed analysis. Regarding balance Among the organization’s various activities
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recovery (significant) sum involving monetary assets spent on Investigation and innovation is required before a
medicine may be approved for use. The debates surrounding the cost of the new COVID-19 mRNA vaccinations served

as an illustration of this.

The utilization of substantial molecular biologic therapies that exhibit complex and detailed configuration
pharmacology, novel formulations, and pharmaceutical disposition of drugs frequently supplied Via infusion will
require future pharmacists to adjust. Many may need special procuration and storage facilities since they are heat-labile.
Additionally, when the economy changes and treatments become more costly, pharmacists may need to adjust.

Pharmacogenomics

Pharmacogenomics is a significant shift in medicinal therapy. Genomic-guided drug science focuses on investigating
how an individual’s DNA makeup affects their response to medications composition may influence how they react to
medications. Pharmacogenomics and genetic testing are used to optimize medication selection and dose. It has the
potential to be a more effective treatment with fewer adverse effects when customized for each patient.”? Additionally,
it might make it possible to reintegrate medications with useful pharmacogenomic information. Enzymes involved in
metabolism were linked to traditional pharmacogenomic indicators. There is potential for such data to be used in the

treatment of infectious !, cardiovascular®?, psychiatric’® and oncology-related medications.?®!

Digital information systems and intelligent computing technologies are transforming modern industries

Practice is being significantly impacted by IT advancements. The creation of computerized prescriptions is one
instance.”! This improves the exchange transferring drug-related details between retail pharmacy professionals and
hospital-based pharmacists supports safer therapeutic decisions. As well as among pharmacy professionals and related
healthcare providers and physicians, and it guarantees increased safety and dependability in repeated prescriptions for
chronic illnesses. Al and IT advancements are creating new opportunities in telemedicine and tele dispensing. Such
advancements are not the only factors driving telemedicine; Public health regulations and structured management of
medical systems guide the functioning of modern healthcare decisions depending on duties along with the funding
demands that arise-effectiveness of various experts also play a role. Therapy algorithms for chronic therapy monitoring
have been developed using Al and IT. For example, pharmacists used computerized tools to oversee warfarin

procedures.?®]

Prescribing

Rectification of Prescriptions and Care Transfer

Medication-related injury that may be prevented affects about one in thirty people, and in 25% of cases, the harm is
potentially fatal. When combined with other techniques, pharmacist screening may aid in the identification of this issue.
Medication-related errors are a common clinical occurrence in hospital pharmacies.”® These mistakes frequently
happen when patients are admitted and discharged, which raises concerns about how the clinical pharmacist interacts
alongside other medical facility teams employees as well as the patient's community pharmacist. A "Partnered
Pharmacist Medication Charting” A systematic design was formulated to guide the process. In Beks et al. study
conducted in seven distinct medical establishments situated within Australia During the period from 2016 to 2017,
significant developments occurred. In this model, engaged pharmacy professionals actively supported the project.
underwent a qualification certification scheme used to assess and recognize professional capability. to give them the

necessary abilities to engage medication-charting.E”

www.wjpsronline.com 370




World Journal of Pharmaceutical Science and Research \Volume 4, Issue 6, 2025

Providing Medicines without Prior Medical Orders and Allowing Pharmacists Prescribe

Only act of dispensing is subject the pharmacist's legal responsibility. However, in certain circumstances, accountability
extends beyond that, and pharmacists are permitted to legally dispense medications without a prescription. The
administration of opioid receptor inhibitors’ like Naloxone is a medication used to rapidly counter the dangerous effects
of opioid drugs, especially during an overdose. To quickly reverse an opioid overdose means to stop the harmful effects
caused by excessive opioid intake and help the person recover normal breathing and consciousness is one example .-
In some circumstances, pharmacists can also write prescriptions for medications. One of the most significant changes to
the function of the profession is the introduction of pharmacist prescribing services, which are currently being
implemented in nations. The latter necessitates completing a non-medical prescribing curriculum and having several
years prior post-registration experience.E*! One instance is when a pharmacist prescribes hormonebased emergency

contraception, like levorgestrel.*

Antibiotics Resistance

It describes the various ways antibiotics may be used for purposes not directly related to infection control of medical
care system. improper prescription also sales practices (particularly in primary care), bacterial genetic alterations, and a
lack of funding for the research of novel antibiotics are the main causes of antimicrobial resistance.® Since most
illnesses in primary care are caused by viruses, antimicrobial resistance is a significant issue. In this regard, pharmacists
might be extremely important in initiatives that support antimicrobial stewardship. Antimicrobial stewardship might
involve monitoring therapy, advising clients and health practitioners on proper medical use of antibiotics, and
optimizing therapy by suggesting a suitable medication regimen, length of therapy, regarding treatment and
administration method. Pharmacists may also be involved It describes situations where antibiotics are employed beyond
conventional infection treatment, such as for anti-inflammatory purposes or in agriculture. such as when they illegally
provide prescription drugs.?¢*"]

Additional functions of pharmacists in patient care

Community health

Pharmacists who complete a five to six-year degree program gain extensive knowledge of illness and treatment.
Governing bodies are examining the cost-effectiveness of the various players in the global healthcare system as well as
strategies to make better use of pharmacy competencies in light of steadily rising healthcare expenditures. As a result of
their increased involvement in public health, pharmacists' roles in government policies are evolving.*®*! Pharmacists'
assistance in quitting smoking.“” limiting excessive alcohol use and managing weight, and exchanging syringes and
needles.*”! are a few examples of this. The discipline of pharmaceutical care was created as a result of community
pharmacists' shift from providing services that were focused on substances or products to ones that were focused on
patients.*

For pharmacists with knowledge of organ transplantation, and palliative care. a systematic review of studies from 2007
to 2017 on outcomes of pharmacist-led community interventions. Initiative managing Persistent diseases supported the
efficacy of pharmacists." The intervention enhanced Pulmonary function in individuals with respiratory disorders,
decreased heart failure hospitalization rates, and increased drug adherence. An integrative analysis of thirty-eight
research articles explored the impact of pharmacists in primary care settings “* Individuals diagnosed with diabetes or

cardiovascular disease were recruited for the questionnaires. Medication reviews were provided in conjunction with the
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general practitioner as part of pharmacist interventions. Significant improvements in blood pressure, cholesterol, and
glycosylated haemoglobin are the results of these therapies. Pharmacy practice competencies will advance in the

framework of an interact current. !

Vaccination

Vaccination programs are a current example of how pharmacists are involved in primary care. In addition to working
with general practitioners in community pharmacies, pharmacists are now increasingly being included in vaccination
campaigns in hospitals and immunization facilities.”’*®! In order to meet inoculation goals and boost immunization
rates, pharmacist-led influenza vaccination campaigns are now frequently employed. Just 53% of people over 65 had
influenza in the EU in 2012-2013."% Rates in over-65s were much higher in regions where community pharmacists
were tasked with vaccinating.™!

The recent COVID-19 epidemic brought attention to responsibilities of pharmacy professionals play combating
microbial infections. The quick response actions required to lessen the impact and spread of COVID-19 highlight the

BY Organizing provision and preservation of temperature-sensitive vaccines distributing in

significance of pharmacists.
additionally delivering Immunizations, reconstituting antigenic preparations, educating patients, and administering
vaccinations are all part of the pharmacist's job, according to this latter European study. Many people consider the

COVID-19 epidemic’s effects on a significant turning point in pharmacy's recent history. Bragazzi and associates.

Aging

In many (but not all) nations, the aging of the population makes it more difficult to adequately manage the chronic
illnesses that older adults suffer from, which are frequently neurological and cardiovascular in nature. This entails
modifications to the types of medications recommended and the methods of dispensing them in light of the growing
complexity of several co-morbidities that result in polypharmacy. One factor contributing to inappropriate
polypharmacy (over use of needless medications), particularly in older adults with several comorbidities, is co-
morbidity.®*

Increasing levels of multimorbidity with population aging, prescribing recommendations that are medical-condition-
focused instead of individualized for each patient, coupled with insufficient proof to promote deprescription are some
of the factors contributing to the rise in polypharmacy for elderly multimorbidity.>*** Reduced adherence, undesirable
medication effects, higher use of clinical services, reduced resilience, thinking deficits, and fatality rates all influence
patient outcomes are some possible negative outcomes of this. Since medications are used to treat the majority of
chronic illnesses in the elderly, pharmacists a special part in maximizing drug therapy also reducing therapeutic

polytherapy for their in-depth understanding of pharmacotherapy and pharmacokinetics.®

The Role of Pharmacists in Responding to Global Warming

For pharmacists, climate change has two dimensions: the ways in which they may combat the effects of climate change
on healthcare and how they can combat climate change itself."”! Hydroxy-fluoroalkane compounds serving as
propellants in dosage-metered inhalers, the production from greenhouse gases by pharmaceutical companies during
production, transportation, and incineration, “in addition to the degradation of water resources” by human waste and

pharmaceutical manufacturing are a few examples.®
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The secondary effect is illustrated by pandemics originating from animals. Which are triggered diseases resulting from
viruses are spreading quickly.” that cause influenza, “Serious respiratory illnesses can result in hospitalization if not
treated promptly and HIV/AIDS. These pandemics start in animals that are moved due to ecological, behavioural,
and/or socioeconomic changes.™ The evolution and spread of zoonoses will be altered by climate change and the
ensuing devastation of mammal habitats. According to models, future climate change would cause mammals to migrate
to colder areas, opening up new channels for the spread of viruses. The majority of virus transmission will take place in
heavily populated regions like Indonesia and India.[” Teams working on zoonotic disease prediction, prevention, and
treatment benefit greatly from the expertise of veterinary pharmacists in research encompasses physiological processes,
pathological conditions, and medical interventions in both humans and animals.” Changes may also result from Global

warming and population movements that follow.

Changes in population diversity patterns and consequently, within drug response variations influenced by genetics,
some patients experience enhanced efficacy.” to drugs may also result from climate change and the migrations that
follow. It should be mentioned that efforts to address this well-known issue have been difficult, and that clinical studies
show limited inclusion of ethnic minority populations for new medications. Once more, pharmacists serve a vital
function in patient care.” in choosing care recipients might benefit from therapy with medications that aren't necessarily
well suited to their ethnic group as a whole. This is due to their expertise in medicinal science, particularly

pharmacogenomics.®"
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Fig. No. 02: Psychopharmacological Consultation Services Offered by Pharmacists.
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CONCLUSION

This review examines the elements shaping the future trajectory of the pharmacy profession, including the
advancements in medical biotechnology, the movement toward patient-centred care, the evolving role of medication
dispensing, and the emergence of animal-borne diseases linked to climate change." just a few examples of the
healthcare system has experienced extensive transformations.” Finally, a few observations are pertinent. This review is

not meant to be an exhaustive, comprehensive analysis.

This review is meant to be a broad sweep rather than a comprehensive, in-depth examination. The author acknowledges
that some readers may become frustrated by what they perceive to be a shallow and insufficient coverage of a specific
topic. Numerous references that can be used to expand knowledge in each field are included in the review. The initial
chapters on the structure and current practices are informed by the author’s European experience (refer to key
publications). Switzerland is an exception, as it integrates both national and cantonal governance levels. The majority

of European nations have federated legal healthcare systems.
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