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Chapter 9 m)
The Future Digital Pharmacological S
Prescriptions Between Therapy Adherence

and Integrated Healthcare Personal Plans

Giuseppe Andreoni

Abstract The medical prescription is a most used and common tool to deliver clin-
ical instructions for healthcare actions to the patient and among all the clinical
actors involved in the process. Today this informative process is implemented by a
paper sheet different in each country for format and content. In Italy it contains a
limited set of instructions and mainly reports administrative data, so missing the
main function to provide information and to act as a pro-memoria tool (about ther-
apy parameters like dosage, assumption plan, interactions) for the patients. This is a
factor affecting therapeutical adherence and, consequently, efficacy. New digital
technologies offer the new e-health services to empower patients, caregivers, and
clinical operators in the frame of the 5-P medicine for a more personalized and
accurate approach. This process should involve also the first step towards health
which is represented by the access to healthcare and the consequent prescription
(pharmaceutical or diagnostic or therapeutical). This chapter discusses the current
situation of processes driven by medical prescriptions, their formats, and their
expected evolution in the frame of the new digital medicine vision.

9.1 Introduction

The medical prescription is a very common tool to deliver clinical instructions for
healthcare actions: diagnostic examination, specialistic consultation for diagnosis
or rehabilitation, pharmaceutical indication. Its scope is specifically informative,
both for the patient and for the final clinical actor: the specialist for the consultation,
the pharmacist for the medicine delivery to the patient, the administrative officer
and the technical biomedical operator at the hospital for the diagnostic or rehabilita-
tive interventions. The pharmacological therapy represents the most common and
diffused healthcare practice in the world, treating both chronic and time-limited
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pathologies. It is generally driven to the patient through a prescription of the general
practitioner (GP) for common and low complexity pathologies or of a specialist
doctor (SD): the first one verbally explains the assumption mode and frequency and
deliver a standard health recipe which the patient goes to the pharmacy with to buy/
receive the medication; the SD provides the report of the visit with the prescription
and this is to be asked again to the GP. In some cases, for low complexity and com-
mon pathologies a self-medication is also frequent, according to personal experi-
ence and symptoms understanding. This common process should be optimized
considering the 5P medicine vision (Pravettoni and Triberti 2020), meaning the pro-
posed strategy to improve the clinical efficacy and efficiency in health and eco-
nomic sense by a Preventive, Predictive, Personalized, Participatory and Pluri-expert
approach that leads the process towards the Precision Medicine (Fig. 9.1). In this
way we can also try to minimize the impact of the non-adherence to pharmacologi-
cal therapy thanks to the so-called patient empowerment and her/his active partici-
pation to the process (Andreoni et al. 2022).

The correct prescription, at the right time, with the correct medication, for the
exact patient, correct dose (personalized vs standard amount in the package), cor-
rect dosage (amount per day/week), correct assumption over time (assumption
typology and distribution of assumption per day/week), correct duration (medica-
tion assumption and washout) is the perfect “pathway to health”. This process and
the patient empowerment towards the full understanding of the pathology, of the
therapy and of the correct therapeutical plan, need new and more efficient tools for

Single treatment Stratified treatment Precision medicine
(one-fits-all) (cluster of patients) (personalised treatment)
) | | o Genetic Biomarker Life style
- - analysis analysis analysis
o o
a a Q o /N ~
o Y w0 & @ D) &
A A ! ! L
o o ®
[ a AR
Y
Patients are grouped by Individual patient level:
- Disease Sub-types o « Genomics and Omics [ J
- Risk Profiles A - Lifetyle A
« Demographics - Preferences XX XY
- Socio-economic Factors « Health History
- Clinical Features + Medical Records .
- Biomarkers + Compliance SO
« Molecular Sub-population « Extrogenous Factors
eossooe
Serious  Noorlow Good Serious  Noor low Good Serious  Noor low Good
adverse  efficacy efficacy adverse  efficacy efficacy adverse  efficacy efficacy
events events events

Fig. 9.1 The evolution of the medicine
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the complete communication among and the involved actors (e.g., patient, doctor,
pharmacist, nurse, therapist, familiar caregiver, etc.) in the very different paths that
could be activated.

9.2 The Medical Prescription

9.2.1 The Communication in the Medical Prescription

In pharmaceutical therapies the most common tool is the medical prescription. This
process is done by a verbal and written transmission of information from the medi-
cal doctor to the patient and or eventually her/his familiar caregiver. Indeed, the
correct and complete communication is the first step toward therapy adherence. But
Kessels (2003) demonstrated that the verbal component of the process is not suffi-
cient: memory for medical information is often poor and inaccurate, especially
when the patient is old or anxious (Kessels 2003) Patients tend to focus on diagnosis-
related information and fail to register instructions on treatment. Sinbukhova et al.
(2021) recently recorded that patients were able to remember correctly 24.8% of
medical information on the next day after consultation by a neurosurgeon on aver-
age (Sinbukhova et al. 2021) The main factors affecting the correct communication
were anxiety and depression with negative correlation to the level of information
assimilated by patients: the higher level of anxiety and depression before surgery
led to decrease remembering of medical information by the patients. Their conclu-
sion was that is necessary to increase remembering of medical information by
patients because of it is allowing to improve the results of treatment.

Simple and specific instructions are better recalled than general statements
(Kessels 2003). The written prescription should complement this process. In fact,
patients can be helped to remember medical information by use of explicit catego-
rization techniques. In addition, spoken information should be supported with writ-
ten or visual material. Visual communication aids are especially effective in
low-literacy patients, but again Kessels (2003) found that video or multimedia tech-
niques do not improve memory performance or adherence to therapy. Laws et al.
(2018) studied the factors associated with patient recall of key information in ambu-
latory specialty care visits; their findings showed forty-nine percent of decisions
and recommendations were recalled accurately without prompting; 36% recalled
with a prompt; 15% recalled erroneously or not at all (Laws et al. 2018) Provider
behaviours hypothesized to be associated with patient recall, such as open-
questioning and “teach back”, were rare. Findings suggest that patient recall could
be enhanced if providers were to use more of the techniques to encourage patient
engagement, such as open questioning, agenda setting, and teach-back; and limit the
amount of information to be remembered in a single visit based on an assessment of
patients’ ability to recall.
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9.2.2 The Format of the Medical Prescription

The medical prescription has no common international standard format. Each coun-
try has a different situation for information that this medical document shall contain
and provide.

For example, in the USA it is a very informative module (Fig. 9.2a) that must
include several items (Kenny and Preuss 2022). In the USA there are five different
levels of scheduling for medications (I-V), with schedule I, having the tightest con-
trols, and V, being the least restrictive. Schedule I medicines are the highest level of
misuse potential medications that may be prescribed by a clinician; these medicines

Number of times you Number used by pharmacy to Your doctor's Pharmacy
Pharmacy name can reorder this drug identify your prescription name phone number
and address
T
RX OUTREACH Rx: 1099747 Call 1-800-769-3880 Date to place
Patient name 3171 Riverport Tech Center Dr. Refill: 3 Reorder After: 12/20/22 ———— your refill order
and address Maryland Heights, MO 63043 PSBR: Dr. A. Physician Qty Filled: 90 of 90
Public, Joseph Q. . Number of pills in
Name and 1234CityStreet  St.Louis, MO 631295503 = bottle
strenght of drug =
Dispensed: METFORMIN HCL TAB 1000MG 3
—
g TAKE 1 TABLET BY MOUTH DAILY {E
instructions Pill Markings: 2 71 OVAL WHITE TABLET =
Date drug
Physical MFR: ZYGENERICS ~ NDC/UPC: 68382003010 LOCATION: 555-020201 was filled by
description Rx Written: 10/22/22 Filled On: 10/24/22 ——————————pharmacy
RPH:S. Barranco
Discard After: 10/22/23 \
Pharmaceutical CAUTION: FEDERAL LAW PROHIBI | TRANSFER OF THIS DRUG TO ANY PERSON OTHER —
manufacturer THAN THE PATIENT FORWHOM PI | SCRIBED Pharmacist
| incharge
Expiration date Federal caution state- Date prescription
ment
SUTname, Name and SERVIZIO SANITARIO NAZIONALE RICETTA ELETTRONICA - PROMEMORIA PER L'ASSISTITC
address of the
patient reconecoussros | [NMNINNINAAANE ARULOANR WOOLIRDATODAON | petentio
*OOCOXEE200* *030A0% *4689312174% code
COGNOME E NOWE / INZALI DELUASSISTITO.  NNNNNNN CCCCCCCCCE T
w LRI
cITA PROV. *NCNCNC11A11T1238™
Pharmaceutical ESENZONE NONESENTE  SIGUAPROVINGIA. 18 CoDIGE RSt ooz DISPOSZON REGIONALL
pl'eSCrl ption: name TIPOLOGIA PRESCRIZIONE (SH): ALTRO: PRIORITA' PRESCRIZIONE (U8.0.P) Number Of
e ST
RS [ Se——_ .. — T —— | bores
and its dosage
Date
Number | Doctor ID
of boxes \ . code
QUESITO DIAGNOSTICO.
N.CONFEZIONIPRESTAZIONI: 1 TIPO RICETTA: Assist. SSN DATA: 29112021 ‘CODICE FISCALE DEL MEDICO: ABABABC11A115456C
CODICE AUTENTICAZIONE: 231120211218140240006043582522 CCOGNOME E NOME DEL MEDICO: AAAAAAAAA BBBBBBB — Name of
Reference law Rilasciato ai sensi delfart 11, comma 16 del DL 31 mag 2010, .78 ¢ detar.1, comma 4 del DM 2 nov 2011 the doctor

Fig. 9.2 Different formats in medical prescription: (a) the version adopted in USA (above) with
very detailed contents; (b) the Italian format (below) as simple indication of the pharmaceutical
treatment
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traditionally were only allowed to be filled by paper prescription but today they are
prescribable via electronic prescribing of controlled substances (EPCS). Schedule
III-V medications may be prescribed by a clinician via traditional paper prescrip-
tion, by a verbal order over the phone, or using the EPCS system. Practitioners may
still write and sign prescriptions for schedule II-V medications if they choose; ver-
bal orders to the pharmacist are only permitted for schedule III-V medications. In
case of EPCS, it should also record the following information in the prescription:
name of the pharmacy who is receiving the prescription, its telephone number and
address.

In Italy, the medical prescription is a more and administrative ticket (Fig. 9.2b),
namely standardized sheet where only simple information is given about the medi-
cation to be given to the patient by the pharmacist as prescribed by the doctor (usu-
ally the GP or sometimes directly the SD), so missing most of the relevant
information. This communication problem is exacerbated in case of poly-
pharmaceutical prescription at the same time. With the increase of aging population
this condition is becoming quite common. In Italy, in 2017, Valent (2019) recorded
that 63.7% of the general population received at least one medicine prescription,
and 25,218 persons were co-prescribed >5 medications at least once (Valent 2019).
The prevalence of co-prescriptions among persons >65 years was 31.7%. 20,793
persons used >60 defined daily doses of >5 medications. The prevalence of all these
phenomena was much higher in the elderly than in children and adults. The number
of comorbidities significantly affected all types of polypharmacy. We can assume
that this situation could be similar in most of the European and western countries
with a similar social structure: from this the prevalence of polypharmacy is high,
particularly among the elderly.

In the US, the implementation of electronic prescribing has significantly reduced
the number of medication errors from a prescription standpoint (legibility, dosage,
frequency, etc.) (Kaldy 2016; Volpe et al. 2016). The definition of a set of require-
ments for the prescriptions was a standpoint. For a pharmacist to dispense a con-
trolled substance, the prescription must include specific information to be considered
valid: Date of issue, Patient’s name and address, Patient’s date of birth, Clinician
name, address, DEA number, Medicine name, Medicine strength, Dosage form,
Quantity prescribed, Directions for use, Number of refills, Signature of prescriber.

9.2.3 Adherence to Medical Prescription

Polypharmacy is one of the most important risk factors for the onset of adverse
medicine reactions, with a consequent impact in terms of increased hospital admis-
sions, increased costs, and mortality. The management and the therapy for chronic
diseases is a typical example of polypharmacy and poor adherence. Therapy man-
agement is even more difficult when the condition is chronic and therefore implies
a constant relationship with the disease throughout one’s life.
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In a specific report of WHO (2003a), the estimate of adherence in patients suffer-
ing from chronic diseases is only 50%, in developed countries; while the impact of
low adherence in developing countries was assumed to be even higher, given the
scarcity of health resources and inequalities in access to health care (Quaderni SIF
2017). For adhesion or adherence to therapy it is meant the active compliance of the
patient at doctor’s recommendations regarding times, doses, and frequency of intake
of the medicine for the entire course of therapy. More adherence means reduced risk
of hospitalization, reduced complications associated with the disease and with
lower entity, greater safety, and efficacy of treatments and even reduction of costs
for therapies.

Even today, data from studies and literature confirm that adherence to chronic
therapies remains an emerging and current problem. 80% of people over 65 suffer
from heart failure, respiratory insufficiency, sleep disorders, diabetes, obesity,
depression, dementia, hypertension, which often occur simultaneously in the same
individual (Ministero della Salute 2017). By 2020, chronic diseases will represent
about 80% of all diseases in the world, for the management of which about 70-80%
of global resources will be committed.

The National Institute for Health and Care Excellence (NICE) with respect to
adherence in chronicity, underlines that there is a high risk of error in taking treat-
ments, especially in the presence of polypharmacotherapy and multimorbidity.
WHO estimates indicate that between 30% and 50% of prescribed medicines are
not taken as they should (WHO 2003a). Additionally, between 30% and 70% of
patients make a mistake or inadvertently switch medications, especially when
switching from one regimen or treatment area to another. In the guide, NICE under-
lines the importance of shared decision and the involvement of the person, as an
essential component of evidence-based medicine.

A report commissioned by the Department of Health has revealed that in UK
between 5% and 8% of unplanned hospital admissions are due to problems related
to the use of medicines and, on preventable adverse events that can be attributed to
one or more specific errors (Frontier Economics 2014). Therapeutical adherence is
also affected by poor communication. Adherence is more detailed defined as:

The degree to which a person’s behaviour—in taking medications, following a diet and/or
making changes to one’s lifestyle—corresponds to the recommendations agreed with health
care providers.

This definition considers the attitude of the person to comply with the recommenda-
tions of the healthcare professional, in all those behaviours that contribute to full
adherence to the treatment path, from pharmacological or follow-up prescriptions,
to dietary indications, to suggestions for a change in lifestyle (WHO 2003b). When
the communication between the clinician and the patient is imperfect, the latter is
exposed to adherence error. Poor adherence produces important impacts both from
a clinical point of view, and therefore from the health of the community, but also
from the point of view of the sustainability of health systems, a growing problem in
many countries. It is in fact the main cause of non-effectiveness of pharmacological
therapies and is associated with an increase in healthcare interventions, morbidity,
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and mortality, representing damage both for patients and for the healthcare system
and for society. Some studies revealed that 30-50% of adults in America do not
adequately follow the prescriptions of long-lasting medicines, with waste of about
100 billion dollars a year and the patient at greatest risk of non-adherence is repre-
sented by the elderly in polytherapy (Marcum et al. 2013; Iuga and McGuire 2014).
The pharmacological prescription for acute problems (antibiotic therapy) is fol-
lowed by 3/4 of the patients while if the therapy lasts 10 days, only 1/4 of the
patients completes the cycle.

Furthermore, these studies confirm that therapeutic non-adherence is particularly
critical in patients with long-term therapies and polytherapy, with all the conse-
quences that may derive from a discontinuity of the treatment (compromised effi-
cacy of the therapy) (WHO 2003b). This is very often due to the psychological and
emotional condition of the chronic patient which translates into discomfort, loss of
trust, demotivation with respect to the efficacy/benefits of the treatment or due to the
complexity of managing the therapy.

9.3 The New Model: Towards Territorial
and Personalized Healthcare

To achieve Precision Medicine a structural reform of the healthcare system and its
services is needed. The pandemic period demonstrated the need of the exploitation
of two main elements.

* The Precision Medicine is targeted to the individual patient and for this it requires
the deep knowledge of this patient; data are essential but not exhaustive. The
prolonged and comprehensive knowledge about the patient’s health and history
and about the social environment where she/he lives is needed for a global and
efficient approach. Only a clinical operator close to the patient can engage with
her/him this kind of trusted relationship to have a full diagnostic, therapeutical or
rehabilitation adherence. On this the new concept of Clinical Pathways are rap-
idly being adopted.

» The territorial medicine is the near presence of services and resources available
to the patient in her/his own environment or town (Andreoni 2023). These ser-
vices need a proper management tool to be activated. The medical prescription
should evolve to a service enabling tool, integrating all the necessary information
to identify all the actions and their parameters for the best delivery of the proper,
personalized care intervention. At the same time, a comprehensive and intuitive
Electronic Health Record should be developed and available for the recording
and the integration of these data, actions, and outcomes, not for administrative
purposes but as factors, parameters, and indexes of an individual health model
(Kamel Boulos and Zhang 2021).
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The Clinical Pathways define the best diagnostic, treatment or rehabilitative process
for a specific pathology, or a clinical problem based on the best technical-scientific
knowledge and in relation to the available resources. They allow the Healthcare
System to outline, the best practicable approach for the best result for the patient
and for the optimization of resources within the healthcare organization. The pur-
pose of the clinical pathways is to define a homogeneous, structured, integrated, and
multidisciplinary pathway for the management of the pathology/condition being
treated, optimize the network of services and trying to meet the needs of patients,
ensure during all stages the continuity of care, promote communication and discus-
sion between the professionals involved. They can describe the entire patient care
pathway (Diagnostic Therapeutic Assistance Pathway—PDTA) or one or more
phases of the path itself (Diagnostic Therapeutic Pathway—PDT; Integrated Care
Pathway—PIC), but always providing the integration between hospital and territo-
rial services (Ministero della Salute 2017). Through this structured protocol the
healthcare system aims to guarantee: the reproducibility of actions but in a personal-
ized care plan, the indicators needed to monitor the outcomes and clinical and man-
agement level, the uniformity of services provided to all patients, the reduction of
the extraordinary events; the integration of the clinical service to the patient with
shared communication among all the involved actors, the definition of patient man-
agement plan with well identified and clear roles for the actors involved in the pro-
cess and creating awareness and trust in the patient. And awareness and trust mean
empowerment of the patient and the adoption of an active role in co-managing her/
his own health, the increase the adherence to the clinical actions by the patient and
her/his best achievement of therapeutic targets (with lower expenditure). This
patient empowerment strategy is struggling to establish itself because it is linked to
the relationship with the treating doctor and with health professionals, which should
evolve towards a less asymmetrical model, with the patient called to be an increas-
ingly active part in decisions relating to your health. For this reason, in the next
future the education of the patient and her/his caregivers represents one of the most
important products of the empowerment process.

In this light, and with these premises, the medical prescription sheet should
evolve from an administrative document to a service-enabling document, to a tool
describing in a complete, comprehensive, and intuitive format the personal Clinical
Pathway for a unique and identified subject in a well-defined health environment
with its players (GP, SD, other clinical operators, familiar caregivers, etc.).

9.4 The New Health E-Prescription

This process needs to be integrated into the continuous technological evolution of
products and services. Today the technology offers connected devices and mobile
terminals, multimodal communication, apps and webapps providing several and dif-
ferent services. Also in medicine, this revolution has opened new perspectives to be
fully exploited: smartphone and related apps allows access and consultation of the
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Electronic Health Record (and of health digital twins which is the new frontier of
health data integration), tele-visit, ubiquitous monitoring of health parameters, up to
e-administration of clinical events (Kamel Boulos and Zhang 2021).

In this perspective, also the medical prescription must evolve towards a more
mature and evolute format. It has the potentiality to become an active service tool
not simply a static administrative ticket. The e-prescription should be co-designed
to implement the explicit and implicit needs for a multimodal system for communi-
cation, education, reminder, adherence monitoring and other functionalities.

This new e-prescription should be a shared, cloud resident e-document connect-
ing and to be updated by all the actors, each one with the own proper role and dif-
ferent authorization levels: the patient, the GP, the SD, the pharmacist, the
rehabilitation operator or the technical for the imaging examination. In other word
it should become a single common tool for many services. It is not to be confused
with the Electronics Health Record: this is the complete personal health database,
while the e-prescription is related and could drive a single, even complex, process.
In this way the traditional step-by-step procedure or transfer of the material medical
prescription (from the GP to the patient, from the patient to the hospital for the
examination or to the pharmacist for the collection of the medicines or to the SD and
other options) is translated into a new process, integrated and processed in the cloud
and managed by the mobile terminals of the patient, the GP, the pharmacist and so
on in relation to the service. To provide a personalized, aware, trusted, and clear
process to the patient and her/his familiar caregiver, all the actors should be involved
in the co-design process to integrate in this new format the proper information and
needed service description with its parameters (for instance, from a simple pharma-
ceutical prescription to a complex technological examination).

Some possible services that the new e-prescription could enable or embed can be
the following suggestions:

* link to multi-media instructions for supporting the correct assumption even for
simple situations (even simple but frequent questions like: can I break the pill
before intake? Should I drink only water, or can I drink other liquids? etc.);

* link to the national pharmaceutical agency and specific webpage, to retrieve all
the information about the prescribed medicine, such as active principle, the other
ingredients, the possible interactions with other medicines, the different dosages
available and any other important recommendations, to maximize adherence and
efficacy;

* link to the clinical studies and their full outcomes, pre- and post-market registries
of efficacy or adverse events, for a complete awareness about the treatment;

* the generation of a calendar and its download on the mobile device for the com-
plete treatment plan and related reminder;

 the generation of a calendar and its download on the mobile device for examina-
tion or rehabilitation sessions;

e link to e-administration services like the procedures and access to online
resources for bookings, payments, and other services (GP or Hospital or territo-
rial points).



186 G. Andreoni

In this development UX/UI design methodologies could play a very relevant role,
supporting access, usability, content readability, intuitive implementation of com-
plex processes of prescription able to avoid errors or misunderstandings that in
medicine are so dangerous or increasing adherence that is so necessary.

9.5 Conclusion

The organization of a new healthcare systems and structure after the pandemic
emergency is asking the adoption of more efficient and quick tools in the clinical
practice and organization. Not only complex task should be redesigned and improved
but even starting from the paper-based, static, and poor of information medical pre-
scription is a great kick-off towards the future of healthcare.

The e-prescription shall be integrated in the health information systems: com-
munication is the cornerstone of integrated management and care networks, an
indispensable element between the various operators, between the various services,
between the different levels (territory/hospital), as well as a central factor of the
patient’s relationship of trust and his empowerment process. The new technologies
available (audio-visual communication, telemedicine, etc.) seem to be able to help
facilitate communication and improve assistance in terms of effectiveness and effi-
ciency. The main technological requirement is the interoperability with respect to
the various platform and operative systems and its connectivity. The main user
requirements are usability and content intuitiveness so to implement an error-free
process among all the actors. The main service requirement is the integration so to
have a structured continuous process along with the clinical and the administrative
procedures. The development of this new format for the medical prescription could
be a strategic choice in improving our healthcare services, in saving time, saving
costs, increasing efficiency and, above all, the quality of life and our health.!
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