How to Cite:

AlQattan, K. M., AlQahtani, M. A., Almahboub, M. S., Alruwaili, E. S., Almermish, A. H., & AlGhanim,
W. I. (2024). Pharmacovigilance and patient safety: The interplay of nursing, diagnosis, and medical
records. International Journal of Health Sciences, 8(S1), 924-937.
https://doi.org/10.53730/ijhs.v8nS1.15002

Pharmacovigilance and patient safety: The
interplay of nursing, diagnosis, and medical
records

Khaled Mohammed AlQattan
KSA, National Guard Health Affairs

Mansour Ali AlQahtani
KSA, National Guard Health Affairs

Maha Saad Almahboub
KSA, National Guard Health Affairs

Enas Salem Alruwaili
KSA, National Guard Health Affairs

Abdulaziz Hajjaj Almermish
KSA, National Guard Health Affairs

Wael Ibrahim AlGhanim
KSA, National Guard Health Affairs

Abstract--- Background-Pharmacovigilance, as defined by the World
Health Organization, involves the scientific and operational activities
aimed at identifying, evaluating, comprehending, and mitigating the
adverse effects or any issues associated with medicines or vaccines. It
plays a crucial role in recognizing negative effects of medications that
may escape detection during clinical trials. This scrutiny is
particularly vital for older individuals, who are frequently excluded
from clinical studies due to their comorbidities and polypharmacy,
resulting in treatment regimens that extend beyond the duration of
these trials. Aim of Work-The aim of this narrative review is to explore
novel approaches in pharmacovigilance studies focused on
medications for elderly individuals. It specifically highlights how
advancements in digital health technologies, electronic health records,
and real-world health data can enhance the detection and evaluation
of adverse effects in this sensitive population. Methods-The review
employs a narrative approach, synthesizing current literature on the
utilization of digital health technologies and available health data in
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pharmacovigilance. It emphasizes recent developments in electronic
health records and real-world data analytics, assessing how these
tools can facilitate the monitoring of medication safety among older
patients. Results-The findings indicate that the integration of digital
health technologies and electronic health records significantly
enhances the capacity for pharmacovigilance in older populations.
These innovations allow for improved monitoring of adverse drug
reactions, more robust data collection, and better evaluation
frameworks that can accommodate the complexities of polypharmacy
and chronic conditions prevalent in older adults. Conclusion-Novel
pharmacovigilance approaches leveraging digital health technologies
and real-world health data have the potential to substantially improve
the identification and evaluation of adverse drug effects in elderly
individuals. This is critical for optimizing medication safety and
promoting healthier aging, addressing a significant gap in traditional
pharmacovigilance efforts.

Keywords---Pharmacovigilance, Elderly, Digital Health Technologies,
Adverse Drug Reactions, Real-World Data.

Introduction

Pharmacovigilance, as per the World Health Organization's definition, involves the
scientific and operational endeavors to detect, assess, understand, and avoid any
adverse effects or problems associated with drugs or vaccines. Pharmacovigilance
studies are essential for evaluating the safety of medications in real-life
situations, particularly among older individuals, for a variety of reasons [1].
Firstly, the prevalence of chronic illnesses is higher among older individuals
compared to younger individuals, leading to a greater use of medications for
managing these disorders [2]. Older individuals are more susceptible to damage
caused by medications compared to younger individuals. This is due to the fact
that the risk of harm connected with medications rises with the number of
medications used by a person grows. Additionally, the likelihood of drug
interactions also increases with the number of medications used. For instance, a
study conducted on older adults who were hospitalized revealed that the
likelihood of experiencing a cytochrome P450 mediated drug-drug interaction was
50% for individuals using between 5 and 9 medications, 81% for those using 10-
14 medications, 92% for those using 15-19 medications, and 100% for those
using 20 or more medications [3].

Pharmacists determined that careful monitoring or adjusting the dosage was
necessary to avoid damage from medication interactions in 25% of patients. A
separate research revealed that those aged 60 or above had a much higher
likelihood, about 6 to 7 times greater, of experiencing a severe drug-drug
interaction compared to patients in the 20-29 age range [3,4]. The physiological
changes that occur with aging may modify the way drugs are processed and their
effects on the body. This increases the likelihood of damage from medication
usage in older individuals compared to younger individuals. A comprehensive
study and synthesis of many studies revealed that 25% of elderly individuals
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admitted to hospitals have an adverse drug response (ADR). Furthermore, almost
all of these reactions (90%) were either dose-dependent or could be predicted
based on the known pharmacological effects of the medications. Approximately
one-third of the responses were classified as severe and were likely or certainly
avoidable [5].

Furthermore, the clinical trials conducted for medications include a restricted
sample size of individuals, who are often younger and less medically intricate
compared to the broader population that eventually utilizes the drug in clinical
settings [6]. Older individuals are sometimes not included or are not well
represented in clinical trials for medications, leading to a lack of knowledge about
the safety of these medications in older populations when they are released to the
market.6 An examination of data from almost 44,000 randomized controlled trials
(RCTs) revealed that, when categorized by medication class, a median of 26% of
clinical studies omitted individuals over the age of 60, 41% excluded those over
the age of 70, and 53% excluded those over the age of 80.6 More than 90% of
randomized controlled trials (RCTs) contained exclusions based on comorbid
diseases, whereas only 9% of RCTs permitted participants to have chronic
disorders other than the specific one targeted by the trial medication [6].
Furthermore, it is worth noting that around 53% of randomized controlled trials
(RCTs) for medications in each category deliberately excluded patients who were
concurrently on medications other than the study treatment. These findings
emphasize that the exclusion criteria used in randomized controlled trials (RCTs)
often result in a lack of understanding about the effectiveness and safety of many
medications in older individuals when these medications are released to the
market. This is concerning since older persons are more vulnerable to the
potential damage associated with medications. When older adults are included in
clinical trials of drugs, they often comprise robust and healthy individuals rather
than frail ones.

Moreover, it is difficult to draw sweeping generalizations about how older adults
respond to drugs and the possible impact of adverse pharmacological effects on
them. Elderly individuals with strong physical capabilities and the ability to
conduct daily tasks without assistance are less likely to experience medication-
related harm compared to fragile elderly individuals [7,8]. In addition, many
negative consequences may be difficult to identify in elderly individuals, especially
those who are fragile, and might be mistakenly attributed to the natural aging
process [9]. For instance, the negative consequences linked to sedative or
anticholinergic medications might lead to decreased physical function or cognitive
decline. These effects accumulate over time and are often not acknowledged as
being caused by the medications, which increases the likelihood of experiencing
further adverse events as a result of taking the medications [8-11]. medications
may have many negative consequences, such as urine incontinence. Sometimes,
these symptoms are mistakenly ascribed to the natural process of aging instead of
being recognized as a side effect of the drug. This can lead to the prescription of
more medications to treat the first bad impact, creating a prescribing cascade
[12]. Introducing a new prescription to address the negative side effects of another
medication increases the older person's susceptibility to subsequent medication-
related adverse events.
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Pharmacovigilance studies

Pharmacovigilance studies are essential for assessing the safety of medications in
real-world scenarios, especially among older individuals who often have multiple
chronic conditions, take multiple medications, and undergo longer treatment
periods than those in clinical trials. The omission of the elderly population from
the majority of premarketing clinical trials for medications results in a limited
understanding of the safety profile of these medications in older individuals upon
their market release [13,14]. Pharmacovigilance operations of the traditional kind
are carried out by regulatory bodies after drugs are available in the market. These
activities include examining spontaneous reports of adverse events that are
reported by patients, healthcare providers, and manufacturers. Adverse event
signals can be identified in these reports through the analysis of
disproportionalities, Bayesian techniques, or data mining. Traditional methods of
pharmacovigilance also involve monitoring patients who have been treated with
new medications through the use of sentinel sites. These sites review the medical
records of patients at selected healthcare facilities to identify any adverse effects
caused by the new medication. Follow-up interviews with patients and doctors
may be conducted if necessary. Additionally, prescription or health claims data
can be monitored to identify patients who are using a new medication. Follow-up
questionnaires are then sent to these patients or their doctors to identify any
adverse events. Another potential avenue for pharmacovigilance is the utilization
of data sources such as administrative claims data, which are routinely collected
in healthcare settings. Observational research approaches, such as case-
controlled studies and cohort studies, may be used to analyze this data and
establish connections between the dispensing of medications and the incidence of
health services that may indicate unfavorable consequences [15-17].

Postmarket studies are essential for evaluating the safety of drugs, but they have
several limitations. Disproportionality analyses of spontaneous adverse event
reports can only provide an indication of a potential adverse event, and further
studies are typically necessary to confirm or disprove the potential association. It
is important to note that under-reporting of adverse events and biased reporting,
such as increased reporting for new medicines and decreased reporting for long-
standing medicines, are limitations of spontaneous adverse event reports [18].
Observational studies, on the other hand, can be utilized to identify connections
between a medicine and negative outcomes, but they often require extensive real-
world data spanning several years. Even with prolonged use of a medicine,
detecting adverse events in observational studies can be challenging if the specific
adverse event outcome is not recorded in the datasets or if the sample size of the
population is too small to adequately detect rare adverse events. Observational
data does not particularly include or accurately assess critical adverse events that
are common in older individuals, such as frailty, urine incontinence, reduced
cognition, and noninjurious falls. In population-based datasets, the elderly
population usually represents a lower proportion, and the number of individuals
may be insufficient to accurately capture infrequent unfavorable occurrences
[19,20].
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Aim of Work

The growing accessibility of digital health technology, electronic health records,
and real-world health data is opening up possibilities for pioneering approaches
in pharmacovigilance research of medications in the elderly population. Several of
these techniques may effectively address the difficulties associated with
conventional pharmacovigilance methodologies. This narrative review provides a
critical description of chosen novel methodologies used in pharmacovigilance
studies of medications. The focus is on their use for monitoring pharmaceutical
safety in older individuals. We examine the use of digital health technologies to
detect indications of drug safety issues in elderly individuals. Digital health
technologies encompass a wide range of technologies that aim to enhance an
individual's health, monitor and gather health data, and facilitate the sharing of
this information between patients and healthcare providers. Examples of such
technologies include electronic health record systems, electronic prescribing,
mobile applications (apps), wearable devices, and artificial intelligence. In this
context, we discuss the utilization of longitudinal cohort studies to detect
potential safety concerns related to medication use in older individuals. In
addition, we explore the utilization of international collaborations and distributed
research networks, where researchers independently implement a shared data
analysis protocol across multiple data sources. This enables coordinated signal
detection studies in larger populations, thereby enhancing the likelihood of
identifying potential rare adverse events.

Methodology

A comprehensive search of electronic databases, such as Medline, Embase, and
Google Scholar, was performed to discover relevant publications published till
2023. The search phrases utilized were "pharmacovigilance", "medication safety",
"aged", as well as specific terms related to each area of interest, such as "wrist
accelerometer" and ‘"distributed network analysis". Only research papers
published in the English language were considered.

Digital health technology in research of the safety and effectiveness of
medications for older individuals

The improvements in digital health technology are creating new potential for
enhancing pharmacovigilance monitoring in older individuals. These technologies,
such as electronic health record systems that are connected to spontaneous
adverse event reporting systems and mobile health apps, have the potential to
enhance population-based pharmacovigilance efforts in older individuals by
providing more opportunities to gather adverse event reports. In addition, the use
of remote monitoring tools and wearable devices should facilitate the immediate
identification of probable adverse events in persons prior to their occurrence [8,
21-26].

Integration of electronic health records with spontaneous adverse event

One drawback of pharmacovigilance through spontaneous adverse event reports
is the voluntary nature of reporting, which often leads to underreporting of
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adverse events. One method to improve the reporting of spontaneous adverse
events is to encourage primary care clinicians to submit reports directly through
their electronic health records systems or to prompt pharmacists to report
through their dispensing software systems. In Australia, the national medicines
regulator, known as the Therapeutic Goods Administration (TGA), has created a
digital health technology add-on for its adverse event reporting template. This
add-on can be installed into the two most widely used electronic health record
systems in Australian primary care, namely Best Practice software and Medical
Director software.

The template adheres to TGA criteria, guaranteeing compliance with regulatory
standards. The template is included into the primary care software, enabling the
primary care physician to immediately submit adverse drug reactions (ADRs) to
the Therapeutic Goods Administration (TGA) using the electronic health record
system. Although the influence of the software add-on on adverse event reporting
rates by general practitioners has not been evaluated, pilot studies conducted
worldwide on comparable software add-ons have shown their ability to enhance
adverse event reporting by medical practitioners [27]. Pharmacists may integrate
a digital health technology add-on into their pharmacy dispensing software,
enabling them to immediately report adverse drug reactions (ADRs) to the
Therapeutic Goods Administration (TGA) via their dispensing system.The number
is 28. Preliminary assessment of the software's effect on adverse event reporting
rates indicated that it led to a rise in ADR reporting by pharmacists. However,
this higher reporting rate was not maintained over the long term [28]. The
incorporation of adverse event reporting into health professional software is
expected to be advantageous for older individuals, as they tend to have more
frequent interactions with healthcare providers such as pharmacists and doctors
compared to younger individuals [29, 30]. Consequently, there is a possibility
that adverse events will be identified more promptly.

Mobile health apps and internet channels for voluntary reporting of adverse
events

One drawback of pharmacovigilance via spontaneous reports is that the reporting
procedure may be burdensome and necessitates a suspicion of an adverse
occurrence. Regulatory agencies in multiple countries have established online
platforms for consumers to voluntarily submit reports of adverse events. However,
the adoption of these online platforms by consumers has been minimal [31]. One
of the primary issues with web-based adverse event reporting is the inconvenience
it poses, which is likely the main reason for the low uptake of online platforms by
consumers. The growing accessibility and use of mobile phones provide the
chance to utilize mobile health applications (apps) for enhancing the rates of
adverse event reporting. Mobile applications provide a more convenient and user-
friendly platform for both consumers and healthcare professionals to submit
adverse drug reaction (ADR) reports. Over 80% of the population owns a
smartphone and, on average, individuals check their phones more than 24 times
per day [32]. Research has indicated that both consumers and healthcare
professionals are willing to utilize mobile applications to report adverse drug
reactions (ADRs) [22]. One example of such an app is the European Union WEB-
RADR (Recognizing Adverse Drug Reactions) project, which was developed in
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collaboration with the World Health Organization [22]. Initially launched in 2015,
this mobile app was introduced in the United Kingdom (MHRA), Netherlands
(Lareb), and Croatia (Halmed). An analysis of reports submitted through the WEB-
RADR mobile app revealed that 40% of the reports were submitted by patients.
These reports were of moderate clinical quality and contained comprehensive
information, although the quality was slightly lower compared to traditional
adverse drug reaction (ADR) reporting methods. Additionally, there was a lower
occurrence of duplicate reports compared to traditional methods. During a period
of 1 year in the UK and less than 6 months in the Netherlands and Croatia, the
app helped identify 8 potential safety signals related to medications. Significantly,
across the 3 nations, a substantial 40% of the reports were for those aged over 65
years. This indicates that the app has the potential to be a valuable tool for
monitoring the safety of medications in older adults. The utilization of digital
technology among older individuals is on the rise. For instance, in 2017, only 51%
of Australians aged 65 years or older reported using a mobile phone for online
activities. However, this number increased to 78% in 2020. Additionally, since the
onset of the COVID pandemic, 79% of older individuals have utilized telehealth
services, indicating that they possess the required devices, skills, and motivation
to engage in pharmacovigilance activities through mobile applications [33].

Tools for monitoring from a distance

Utilizing remote monitoring tools is an additional method for enhancing
pharmacovigilance in elderly individuals via the use of digital health technology.
Remote monitoring tools enable healthcare professionals to digitally track the
health of patients outside of the clinic. These tools transmit readings
electronically, providing real-time data that allow healthcare professionals to
promptly identify potential adverse drug events and intervene as necessary. For
instance, monitoring changes in heart rate or sudden increases in blood pressure
remotely can help healthcare professionals detect medication-related issues.
Remote monitoring tools can be programmed to send alerts and notifications to
both older adults and their healthcare professionals when unusual health
patterns are detected. For example, if an older adult's blood pressure drops
significantly, these tools can trigger alerts that prompt further investigation [24].

The current remote monitoring technologies in healthcare mostly focus on
monitoring essential signs such as heart rate, blood pressure, and oxygen
saturation. In addition, they monitor incidents of falling and measure levels of
physical activity. Nevertheless, their use in pharmacovigilance remains limited,
despite the potential they have in this field. A remote monitoring tool called
Geriatric Risk Assessment Medicine (GRAM) software has been used in nursing
home patients to identify physical, functional, or cognitive deterioration, all of
which are known as possible adverse medication events in older individuals [25,
34]. The GRAM program was integrated with pharmacy dispensing software and,
using the medications presently being given to a patient, produced a report that
identified the likelihood of physical, functional, or cognitive impairment related to
those medications. If symptoms suggestive of an unfavorable drug reaction were
identified, the patient underwent evaluation by a nurse and appropriate measures
were taken to address the medication-related adverse event, if necessary [25, 34].
A software evaluation revealed that elderly individuals residing in nursing homes
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where the software was implemented experienced a decrease in falls and delirium
compared to individuals in control sites. Furthermore, there was a significant
reduction in hospital admissions resulting from adverse drug events among those
in nursing homes utilizing the software, in comparison to those without it.
Nevertheless, the program was only implemented in two pharmacies located in a
solitary US state. Its adoption was dependent on grant funds. It remains
uncertain if the software has been used more extensively or continues to be used
after the grant funding period ended in the early 2000s.

Despite the evident promise of remote monitoring techniques as
pharmacovigilance tools for specific older persons, their present use is limited.
The utilization of remote monitoring tools in healthcare is hindered by challenges
related to funding, integration into healthcare systems, technology barriers (such
as the requirement for a reliable internet connection to transmit health data to
healthcare professionals), and the need for digital health literacy to effectively use
these tools. These limitations have restricted the widespread adoption of remote
monitoring tools in practice. However, the COVID pandemic has led to a
significant increase in the use of these tools in recent years. If this trend
continues, there is a genuine possibility that remote monitoring tools could
become valuable pharmacovigilance tools in the future [24].

Wearable devices for pharmacovigilance

Wearable gadgets have gained popularity for monitoring health and wellbeing and
are also shown promise as a digital health pharmacovigilance tool in the elderly.
These gadgets, often in the shape of a wristwatch or jewelry, are worn on the body
and include many sensors to monitor and track numerous aspects of an
individual's health. Wearable technologies have the ability to continuously
monitor and analyze physiological changes, which may help identify early signs of
adverse medication events in older persons. Wearable technologies, like
smartwatches, have the capability to monitor heart rate and activity levels. They
may notify users or their caretakers about any worrisome alterations [8].

The incorporation of wearables into pharmacovigilance is now in its nascent
phase. Nevertheless, researchers are actively investigating the potential of
wearable devices in identifying and averting hazardous medication events.
Wearables are especially beneficial in older individuals for distinguishing between
physiological decline caused by adverse events and the natural decrease
associated with aging [35]. The ReMInDAR trial, conducted in 39 residential aged
care facilities in Australia, utilized wearable activity trackers to assess the
sedative effects of medicines. The trial's data demonstrated that an accelerometer-
based wearable activity tracker can effectively detect significant sedative effects of
medicines. Additionally, the researchers found that when the sedative load was
increased by two additional medicines, residents spent an extra 24 minutes per
day being sedentary. Furthermore, the study showed that activity metrics
measured using wearable activity trackers can predict hospitalization and death
within a 12-month period. Although this prediction does not specifically relate to
adverse drug events, the research suggests that wearable devices have the
potential to predict serious adverse events associated with the use of medicines
[36, 37].
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A previous cross-sectional study conducted on 28 elderly residents in a care
facility utilized wearable devices to identify adverse drug events. The study
revealed that residents who consumed a higher quantity of sedative medications
exhibited lower levels of physical activity compared to those who consumed fewer
sedative medications. Another cross-sectional study conducted on older
individuals employed triaxial accelerometers to evaluate the influence of opioid
analgesics, hypnotics, or anticholinergic medication usage on physical activity.
The research discovered a correlation between an increase in anticholinergic load
and a decrease in physical activity, as evaluated by accelerometers. These
instances demonstrate the rising capability of wearable technologies to contribute
to pharmacovigilance studies including older individuals [26].

Longitudinal cohort studies in pharmacovigilance research on medications
for the elderly.

Longitudinal studies of ageing provide an additional avenue for undertaking
pharmacovigilance research on medications for older individuals. These studies
involve tracking groups of older individuals over a period of time and measuring
their health and well-being at regular intervals [38]. Longitudinal studies on aging
have demonstrated that as frailty increases from the initial measurement to
subsequent measurements, the risk of death also increases. Additionally, poorer
grip strength and slower walking speed are associated with a higher risk of death
or disability. Furthermore, lower blood pressure is linked to an increased risk of
developing depression for the first time [39-42]. One advantage of these
longitudinal studies is that the health measures collected during follow-up visits,
such as frailty, grip strength, cognitive function, and blood pressure, are not
routinely recorded or accurately measured in other sources of data. Aggregating
these health measurements enables researchers to account for significant
variables and potential influences in health studies. Previously, longitudinal
studies on aging were not often used for pharmacovigilance research due to the
lack of full information about drug exposure. The majority of these studies
utilized cross-sectional self-reporting of medication usage, which has certain
limitations in terms of the accuracy and comprehensiveness of reported
medication use. Additionally, there is limited information available regarding the
duration, continuity, and cumulative exposure to medicines. The growing
accessibility of electronic/computerized health records and administrative claims
data enables the connection of long-term health study data to prescription
records for participants, facilitating the wuse of these data sources for
pharmacovigilance research in older individuals [38].

Summary

Elderly individuals are very susceptible to the potential dangers and negative
effects that might arise from the use of medications. This study has provided a
concise overview of the evidence on the use of digital health technologies,
longitudinal cohort studies including older individuals (with linked medication
data), and the application of dispersed research networks for pharmacovigilance
studies in older populations. The study emphasized that conventional approaches
to pharmacovigilance, such as relying only on spontaneous reports, are
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insufficient for ensuring efficient monitoring of drug safety in older individuals.
Utilizing digital technology may facilitate the reporting of adverse occurrences,
hence improving the quality of the data utilized for analysis.

Furthermore, remote monitoring tools and wearable devices have significant
promise as pharmacovigilance tools for older individuals. They may detect early
alterations in physiological parameters that indicate the onset of medication-
related harms in real-time. This is crucial because it allows for timely actions to
address and avoid the recurrence of the negative result. The study also
emphasized that longitudinal studies of elderly individuals, together with
pharmaceutical data, may be used to identify and measure adverse events. This
includes occurrences that are connected to the cumulative use of medications or
adverse drug reactions (ADRs) that may take many years to manifest, such as
dementia. These studies often include a small sample size, which means that rare
or unusual adverse outcomes may go unnoticed. Distributed research networks
may effectively address this problem and serve as a crucial tool for conducting
pharmacovigilance studies in older individuals. By using electronic health data
from many sources, these networks can enhance the ability to identify infrequent
or unusual medication-related adverse effects.
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