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Abstract  

Pharmaceutical care as an ameliorative science has progressed over the past decades from the mechanical concept of medicine distribution 
to a more enhanced patient-centered systematic procedure incorporating outcomes of therapeutics, medication precautions, and pharmacists 
as a component of patient care. As such, the following extensive literature review reviews relevant literature to categorize advancements 
in pharmaceutical care and practice and the existing issues and advancements in the field. Specific topics include the development and 
future of the new individualized approach in medicine, the fate of pharmacists in condition and chronic disease management using digital 
health technologies, and ideas for enhancing medication therapy. This review also discusses the implications of these developments on 
patient outcomes, cost, and efficiency of the health system. This study underscores the importance of leadership by pharmacists and 
advocacy for equal access of patients to drugs irrespective of their social status, compliance with recommended schedules, and other ways 
of increasing the effectiveness of the medication. Consequently, the review concludes by advancing recommendations aimed at improving 
the future of pharmaceutical care by conducting future research, adopting better policies, and providing better training to the practitioners. 
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Introduction 

Over the last few decades, pharmaceutical care has significantly transformed due to the augmentations in 
technology, shifts in the needs of health consumers, and modifications in the positions of pharmacists. 
Historically, the main concern of disbursing medications has evolved to include a larger role in enhancing 
patient treatment quality. Community pharmacists are increasingly vested with patient care responsibilities 
that involve MTM, chronic disease management, and the application of personalized medicine concepts. 
Given the advanced technology and diverse creative approaches in the design of contemporary and potent 
medicines and therapies, pharmaceutical care development is paramount since patients will require proper 
and safe care and treatment (Mohammad et al., 2024a; Mohammad et al., 2023a; Mohammad et al, 2024b). 

This review proposes to give an overview of the current pharmaceutical care and practice research, with 
actual development providing a framework for current practices. These developments are revolutionizing 
health care provision and the position of pharmacists in a team approach, including care of chronic 
conditions, counseling, and compliance. Moreover, this review also discusses the opportunities and issues 
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related to the use of technology in PCD, such as technology solutions and applications, telepharmacy, and 
artificial intelligence. 

Literature Review 

Contemporary literature analyses on pharmaceutical care and cottage practice show a dramatic trend toward 
patient-centered care, in which the pharmacist interacts with a patient as a collaborative member of an 
optimally performing therapeutic team dedicated to maintaining a patient's safety and the quality of the 
patient's healthcare delivery experience. Several pertinent issues of emerging interest have started to surface 
in the current research and reports 

Medication Therapy Management (MTM) 

It has become one of the most commonly practiced approaches in contemporary pharmacy. The process 
aims at a structured approach to ensure patients' drugs are taken appropriately, safely, and effectively. 
Chisholm-Burns et al. (2010) have listed some benefits of MTM services, including increased 
hospitalization, enhancement of medication compliance, and decreased overall healthcare costs. 
Pharmacists carry out medication reviews, provide patient advice on the right use of medicines, detect 
possible drug interactions, and recommend suitable treatments; they support medication safety and 
reduction of ADE risk, especially among patients complaining of multiple coexisting illnesses. 

Personalized Medicine 

Pharmaceutical practice has greatly been enhanced by individualized therapies that consider the patient's 
genes, habits, and other aspects of personality. Pharmacogenomics is one of the concepts in the 
personalized medication system, which enables pharmacists to prescribe medicines to fit a patient's genetic 
makeup to gain better therapeutic response and reduce adverse effects. Johnson et al. (2017) showed that 
using pharmacogenomic testing increases the chances of choosing appropriate drugs and dosages to treat 
some diseases, such as cancer and heart disease. With expanded access to genetic information, the role of 
pharmacists has been shifting to that more focused on explaining the meaning of the results and cooperating 
with physicians on developing individual treatment regimens. 

Chronic Disease Management 

Chronic diseases can be handled well by pharmacists, especially through medication management. This has 
been due to conditions like diabetes, hypertension, and asthma, which have made pharmacists part of long-
term care, where they follow up on therapeutic outcomes and assist patients in managing multiple 
medications. Smith et al. (2015) have highlighted that pharmacist-delivered chronic disease management 
interventions effectively enhance patient outcomes and decrease the rate of readmissions by implementing 
efficacious medication use and continuous education. 

Digital Health Integration 

Digitization of health care has proven to enhance pharmaceutical care through medication management, 
patient involvement, and delivery of health care services. Mobile applications, EHR, and telepharmacy 
services help pharmacists track patients' progress, manage them physically, and virtually consult and interact 
with patients. One systematic review by Barnett et al. (2018) demonstrated that telepharmacy services 
enhance coverage access, particularly in rural and poorly served areas. Also, the utilization of AI 
technologies and systems is increasing to improve decision-making by checking huge amounts of data, 
predicting outcomes, and planning treatments according to patients' needs. 

Methods 

The present review employed a qualitative design to assimilate information from 58 peer-reviewed articles, 
books, and government reports published from 2010 to 2023. The articles were retrieved through database 
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searches including PubMed, Scopus, and Google Scholar using keywords such as 'Pharmaceutical care,' 
'Medication therapy management,' 'Chronic disease management,' 'Personalized medicine,' and 'Digital 
health pharmacy'. The target criteria of the inclusion were studies in which the importance of pharmacists 
for patient care, developments in the pharmaceutical field, and the effects of these developments on patient 
results had been mentioned. It was prioritized for articles that addressed more recent trends in current 
pharmacy practice developments, technological changes, and health service provisioning. 

Results and Findings 

Impact of MTM on Patient Outcomes 

 Current research evidence supports that MTM services offered by pharmacists increase medication 
compliance, decrease hospitalization rates, and decrease total health expenditures. McDonough et al., 
conducting a cross-sectional study in 2019, established a 15% decrease in medication-related 
hospitalizations among patients who had accessed MTM services from pharmacists. This shows the 
potential that pharmacists could make regarding patient outcomes through medication management and 
optimization. 

 

(Kehrer et al., 2016) 

Personalized Medicine and Pharmacogenomics 

Pharmacogenomics has made medication prescriptions for patients to be more appropriate due to 
individual differences in patients with chronic diseases like cancer and cardiovascular diseases. 
Pharmacogenomic testing is, therefore, mostly useful in picking out the patients likely to benefit from the 
drugs and those likely to suffer an adverse drug reaction. Based on the study of Wray et al. (2020), it has 
been seen that pharmacogenomics has optimized the treatment of cancer patients by prescribing drugs that 
are congenial to the DNA of the patient. 
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Mobile Health Applications in Pharmacy 

Mobile health applications and the use of telepharmacy and artificial intelligence systems are revolutionizing 
the culture of pharmacists' practice in patient care and medication compliance. Ross et al., in their 2021 
study, noted that mobile health app users with chronic diseases had a 25% increase in compliance with 
medication use. Telepharmacy has been most effective in areas that are geographically challenged regarding 
pharmacists' reach, and telepharmacy enables patients to take medication advice and monitor it from the 
comfort of their homes. 

 

(Eades et al., 2015) 

Discussion 

Implementing medication therapy management (MTM), personalized medicine, chronic disease 
management, and digital health tools in pharmaceutical practice has undoubtedly enhanced patient care. 
However, many issues persist regarding how to bring the new therapy of advancement closer and more 
sustainable, especially in poverty-stricken, rural, depressed regions. Despite these innovations' potential to 
improve healthcare and manage otherwise cumbersome conditions, the journey towards adopting 
innovation and equity has hurdles that should be addressed. 

Disparities to Services 

Still, equitable access to these advanced pharmaceutical services is possibly one of the biggest challenges. 
They are restricted by geographical, economic, and infrastructural barriers prevalent in low-income and 
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rural-based patients, hampering their chances of generating rejected productivity by adopting high-end 
pharmaceutical care. The extensive use of MTM and PM to make appropriate medication changes means 
that patients need to reach a qualified pharmacist who can oversee drug regimens and individualized 
therapy. As mentioned, many such substandard regions are in deprivation due to the lack of prescription 
providers such as pharmacists and other health care professionals, low reimbursements for services like 
MTM, and inadequate concentration of quality health centers (Al-Azzam et al., 2023; Al-Shormana et al., 
2022; Al-E'wesat et al., 2024). 

The problem is exacerbated by the physical distances to the available and relatively fewer pharmacies and 
health practitioners, especially in rural and low-income areas. They are inapplicable for patients who often 
lack the means to travel to ensure they get their medications or seek pharmaceutical advice, hence exposure 
to medication mistakes, suboptimal therapeutic options, and worse medical outcomes(Hughes & Bradley, 
2015).However, these tools are often unavailable due to low internet access, poor technical infrastructure, 
and high costs, which again isolate these communities from getting the best levels of care. 

Training and Resource Issues to Consider for Pharmacists 

With the progressive change of the tasks that pharmacists are expected to perform, so must change the 
education of pharmacists and their availability to tools of trade. Pharmacists practicing in extended 
healthcare facilities face a growing difficult task due to the increased complexity of medication regimens in 
chronic diseases such as diabetes, hypertension, and cardiovascular diseases, forcing them to have high 
levels of MTM and knowledge of drug interactions. Pharmacists should also be capable of using 
pharmacogenomic data to individualize therapy for their patients, even though this task remains not equally 
systematized and performed in any healthcare facility worldwide. 

 

(Gallagher et al., 2016) 

Pharmacists in rural and low-income settings may lack the essential tools to accomplish these activities. For 
instance, some equipment for carrying out pharmacogenomic tests or counterparts with an understanding 
of genetic information might not exist. However, even if adequate funding is provided for the digitization 
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of the landscape, pharmacists may not have sufficient access to professional development that would help 
them stay abreast with the advancements in digital health and personalized medicine. The absence, 
therefore, of continuing education could reduce the ability of these innovations to be effectively used by 
pharmacists or even incorporated into patient care. 

The increase in the use of social media and mobile applications connected with health problems also 
requires changes in the education of pharmacists. AI, EHR, Telemedicine, and mHealth also need certain 
technological proficiencies that differ from those employed in the other technologies enlisted herein. It is 
noted that, as with other pharmacy programs, some are endeavoring to place these digital health 
technologies into their curricula; however, for the most part, the incorporation is insufficient in-depth and 
application(Garcia-Cardenas et al., 2018; Mohammad et al., 2023b; Al-Hawary et al., 2020; Al-Husban et 
al., 2023). If pharmacists receive insufficient training in digital health tools, complicated tasks may be 
delegated, with less benefit realized from the tools by the patient. More investment in training for pharmacy 
students and practicing pharmacists, especially in new technologies, including those for patient care, is 
critical to prepare these professions for current needs and upcoming demands. 

The Potential of Pharmacogenomics and Individualized Therapies 

Pharmacogenomics is the use of Genetic information to make decisions in drug therapy to enhance the 
effectiveness of medications and decrease the risks of adverse effects. These technologies have moved 
forward from the 'treatment for all' concept and treat people with different ailments requiring different 
treatments. However, all these technologies are still fairly recent and have yet to penetrate society. 

 

(Foppe van Mil & Fernandez-Llimos, 2015) 

However, certain challenges still limit the application of pharmacogenomics to enhance the treatment rate. 
The current use of genetic tests in clinical practice is still rather restrained. Moreover, the analysis of genetic 
information is only occasionally possible. As pharmacists are at the forefront of implementing and 
interpreting pharmacogenomic information, the former must be equipped to make such gain knowledge 
tangible. Moreover, genetic testing and individualized treatments for patients can be very expensive, and in 
low-income as well as rural regions, where inhabitants are generally denied access to health care. However, 
the frequent inability to adapt pharmacogenomic testing to a routine practice due to the lack of proper 
reimbursement models and insurance coverage shows that this problem may remain a dream for numerous 
patients. 

In addition, a gap in the literature requires additional research to better explore the potential future 
consequences of personalized medicine. However, these results highlight the need for new comprehensive 
research to determine such individualized treatments' future reliability, efficiency, and costs. This research 
should also identify ways of enhancing the utilization of pharmacogenomics among diverse population 

https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5059


Journal of Ecohumanism 

 2024 
Volume: 3, No: 8, pp. 3633 – 3640 

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online) 
https://ecohumanism.co.uk/joe/ecohumanism  

DOI: https://doi.org/10.62754/joe.v3i8.5059  

3639 

 

groups since patients in different ethnic groups are likely to have very different genetics that might affect 
the effectiveness of their pharmacogenomic therapies. 

Investment in Infrastructure and Regulatory Frameworks 

Once more, 'telepharmacy,' 'mHealth,' 'smartphone' apps, and Clinical Decision Support Systems based on 
AI are widely used throughout the healthcare system; the telecommunications infrastructure must be 
significantly more built up. For these tools to work, healthcare organizations must be willing to support the 
required technology platform, including advanced networks, data security features, and strong software 
platforms. In districts where internet connectivity is poor or nonexistent, as in most rural or developing 
areas, this is a major obstacle to properly utilizing digital health resources. 

Secondly, current legal requirements for health care should be modified to meet the new conditions after 
integrating digital health technologies into health care systems. It is necessary to address the issues of 
patients' rights to privacy and protection and the principles of the appropriate use of AI and machine 
learning. Digitalized tools help patients manage their health conditions but question how the patient data 
is collected, to whom it belongs, and how it can be safely shared between providers. However, unless 
organizations control and regulate appropriately, patient privacy might be violated, and such technologies 
will have negative consequences. 

Further, pharmacists are confronted with issues like reimbursement and licensure for telepharmacy services 
for consultations. Some states do not reimburse telepharmacy services; for example, pharmacists may fall 
under legal constraints to practice across state lines or in rural or underserved areas(Desborough et al., 
2017; Al-Nawafah et al., 2022; Alolayyan et al., 2018). To blend digital health into pharmaceutical care 
delivery, the government and healthcare policies related to telepharmacy, telemedicine, and digital health 
technologies must be formulated and implemented with reasonable reimbursements included. 

Conclusion 

Thus, for all the progress through concepts like MTM, personalized medicine, chronic disease management, 
and digital health tools, a lot of work still must be done in fields like preparing the ground to improve access 
for all patients and putting into practice the better medicines, more efficient treatments that pharmaceutical 
practice is now creating. All these innovations require proper training of pharmacists, investment in 
infrastructure, and measures to ensure that patient's data is protected and data is protected. 

Solving these questions is possible only when healthcare policymakers, educational institutions, and 
providers interact. Pharmacogenomics will require targeted investment in pharmacists' education and 
training, affordable digital health technologies, data-sharing mechanisms, and healthcare policy 
changes(Basak & Sathyanarayana, 2015; Alzyoud et al., 2024; Mohammad et al., 2022; Rahamneh et al., 
2023). In this way, the concept of pharmaceutical care can advance and continue to improve and deliver 
progressive and distinctly individualized, efficient, and attainable programs for patients globally. 

Recommendations 

Expanding Pharmacist Education: The advances in practice call for broader education and training in 
emerging topics such as pharmacogenomics, digital health, and chronic disease management to enable 
pharmacists to address these changes. 

Improving Access to Digital Health Tools: Available technology must facilitate healthcare consumer 
engagement and medication compliance. An effort should also be made to increase the availability of digital 
health tools, especially in less serviced communities. 

Fostering Collaboration Between Healthcare Providers: Pharmacists should, therefore, maintain efficient 
collaborative practice with physicians, nurses, and other healthcare providers in multimodal chronic disease 
management. 
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Supporting Research on Personalized Medicine: Further development of pharmacogenomics and PM is 
required because treatment approaches must constantly be improved, adverse effects must be avoided, and 
the efficacy of these innovations must be guaranteed in different populations. 

With reference to these recommendations, the best values of pharma care can now be expanded in ways 
that progressively enhance patient care, improve treatment outcomes, and reduce pressure on healthcare 
systems. 
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