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Objective: We aimed to develop of a risk stratificationmodel for the pharmaceutical care of patientswith solid or
hematologic neoplasms who required antineoplastic agents or supportive treatments.
Method: The risk stratification model was collaboratively developed by oncology pharmacists from the Spanish
Society of Hospital Pharmacy (SEFH). It underwent refinement through 3workshops and a pilot study. Variables
were defined, grouped into 4 dimensions, and assigned relative weights. The pilot study collected and analyzed
data from participating centers to determine priority levels and evaluate variable contributions. The study
followed the Kaiser Permanente pyramidmodel, categorizing patients into 3 priority levels: Priority 1 (intensive
PC, 90th percentile), Priority 2 (60th-90th percentiles), and Priority 3 (60th percentile). Cut-off points were
determined based on this stratification. Participating centers recorded variables in an Excel sheet, calculating
mean weight scores for each priority level and the total risk score.
Results: The participants agreed to complete a questionnaire that comprised 22 variables grouped into 4 dimen-
sions: demographic (maximum score=11); social and health variables and cognitive and functional status
(maximum=19); clinical and health services utilization (maximum=25); and treatment-related
(maximum=41). From the results of applying the model to the 199 patients enrolled, the cut-off points for
categorization were 28 or more points for priority 1, 16–27 points for priority 2, and less than 16 for priority 3;
more than 80% of the total score was based on the dimensions of “clinical and health services utilization” and
“treatment-related.” Interventions based on the pharmaceutical care model were recommended for patients
with solid or hematological neoplasms, according to their prioritization level.
Conclusion: This stratification model enables the identification of cancer patients requiring a higher level of
pharmaceutical care and facilitates the adjustment of care capacity. Validation of the model in a representative
population is necessary to establish its effectiveness.
© 2023 Sociedad Española de Farmacia Hospitalaria (S.E.F.H). Published by Elsevier España, S.L.U. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Modelo de estratificación de riesgo de atención farmacéutica para pacientes
oncológicos con neoplasias sólidas o hematológicas

r e s u m e n

Objetivo: Desarrollar un modelo de estratificación de riesgo para la atención farmacéutica de pacientes con
tumores sólidos o hematológicos que requieran agentes antineoplásicos o tratamientos de soporte.
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Método: El modelo de estratificación de riesgo fue desarrollado de forma colaborativa por farmacéuticos
oncológicos de la Sociedad Española de Farmacia Hospitalaria (SEFH). Se realizó mediante tres talleres y un
estudio piloto. Se definieron las variables, se agruparon en cuatro dimensiones y se asignaron pesos relativos.
El estudio piloto recogió y analizó datos de los centros participantes para determinar los niveles de prioridad y
evaluar las contribuciones de las variables. El estudio siguió el modelo piramidal de Kaiser Permanente,
clasificando a los pacientes en tres niveles de prioridad: Prioridad 1 (percentil 90), Prioridad 2 (percentiles 60-
90) y Prioridad 3 (percentil 60). Los puntos de corte se determinaron en función de esta estratificación. Los
centros participantes registraron las variables en una hoja de Excel, calculando las puntuaciones medias de
peso para cada nivel de prioridad y la puntuación total de riesgo.
Resultados: Los participantes accedieron a cumplimentar un cuestionario que comprendía 22 variables
agrupadas en 4 dimensiones: demográfica (puntuación máxima =11); variables sociosanitarias y estado
cognitivo y funcional (máximo=19); clínica y utilización de servicios sanitarios (máximo=25); y relacionada
con el tratamiento (máximo=41). A partir de los resultados de la aplicación del modelo a los 199 pacientes
reclutados, los puntos de corte para la categorización fueron 28 o más puntos para la prioridad 1, de 16 a 27
puntos para la prioridad 2 y menos de 16 para la prioridad 3; más del 80% de la puntuación total se basó en las
dimensiones de "utilización de servicios clínicos y sanitarios" y "relacionada con el tratamiento". Se
recomendaron intervenciones basadas en el modelo AF para pacientes con neoplasias sólidas o hematológicas,
según su nivel de priorización.
Conclusión: Este modelo de estratificación permite identificar a los pacientes oncológicos que requieren un
mayor nivel de atención farmacéutica y favorece el ajuste de la capacidad asistencial. Es necesaria la validación
del modelo en una población representativa para establecer su efectividad.

© 2023 Sociedad Española de Farmacia Hospitalaria (S.E.F.H). Publicado por Elsevier España, S.L.U. Este es un
artículo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Cancer is associated with a large and increasing burden due to its
growing incidence, improved survival, and rapid availability of new
treatments such as targeted molecules and immunological and cellular
therapies, which make its management increasingly complex.1 As
with other chronic conditions, this increasing burden together with
the constraints in human and economic resources has led to a change
in the way healthcare is delivered, from fragmented health services to
integrated care.2 This integrated care will improve health outcomes
and the effectiveness and sustainability of the heathcare systems.2

Integrated caremay be defined as an approach to strengthen people-
centered health systems through the promotion of the comprehensive
delivery of quality services across the life-course, designed according to
themultidimensional needs of the population and the individual and de-
livered by a coordinated multidisciplinary team of providers working
across settings and levels of care.3 The oncology pharmacists are an es-
sential part of the multidisciplinary team involved in all aspects of the
care of patients with cancer.4 The evidence has shown that the oncology
pharmacist benefits patients in terms of clinical care, by improving ad-
herence to supportive care, reducing medication-related problems and
lowering risk of drug-related morbidity.5 Oncology pharmacists also
benefit patients by offering patient education, increasing use of informa-
tion technology, and saving costs.5 In addition to their traditional roles6

in Spain are responsible for preparing parenteral antineoplastic drugs,
dispensing targetedmolecules for the treatmentof cancer, andproviding
most oral antineoplastics and supportive treatments.

Among the integratedcaremodels, theKaiserPermanentemodel rep-
resents a population-basedmodel and consists of the stratification of the
population and delivery of services depending on the patients’ needs.7

Within this context and with the aim of improving the pharmaceutical
care (PC) of chronically ill patients, the Spanish Society of Hospital Phar-
macy (SEFH by its Spanish acronym) in 2012 published the “Strategic
Plan of the Spanish Society of Hospital Pharmacy about the PC to the
Chronic Patient”8 and established 6 main action lines, including the “Pa-
tient-Centered Approach: Stratification as a tool of the new care model”
as the essential means of improving PC. In 2014, the SEFH established
the StrategicMap for PC of Outpatients (MAPEX by its Spanish acronym)
with the objective of “contributing to the improvement of the patient's
health from the dispensing and/or pharmacotherapeutic follow-up

through PC that adds value to the healthcare process and that pro-
motes/allows the effective, safe use and efficient use of medicines in a
framework of a continuous and comprehensive care.”9 These initiatives
have led to the development by the SEFH of risk stratification model
(SM) for specific pathologies, such as the risk SM for Pediatric Chronic
Patients10 and for the PC of HIV patients.11

The stratification of patients with solid or hematological neoplasms
was established as one of the strategic initiatives within the MAPEX
strategic map for improving PC in the context of an increasing number
of patients and the complexity of their treatments.

We present the pilot study with the objective of the development of
a risk SM for the PC of patients with solid or hematologic neoplasms
who require antineoplastic agents or supportive treatments. We aim
to identify the patients who require the highest level of PC to optimize
their cancer treatment. The level of PC offered should be proportionate
to the needs of each patient.

Methods

The risk SM was developed with the participation of a working
group made up of 7 oncology pharmacists from centers all over Spain
with experience in pharmaceutical care of cancer patients, most of
whom are Board Certified Oncology Pharmacist® members of the
Spanish Group of Oncology and Hematology Pharmacy (GEDEFO by its
Spanish acronym), and a working group of the SEFH.

The risk SM was developed over a period of about a year, through 3
face-to-face workshops and fieldwork, our pilot study.

The first workshop took place in June 2017 and was devoted to
defining the variables to be included in the risk SM based on those in-
cluded in previous SEFH models. The variables were grouped into 4 di-
mensions: demographics, social and health variables and cognitive and
functional status, clinical and health services utilization variables, and
medication-related variables. Each variable was assigned a relative
weight to measure the risk based on the expert opinion of the partici-
pants. The weight was scored from 1 to 4 depending on the relevance
estimated for evaluating the global risk of the patient, with greater
scores indicating greater relevance.

The fieldwork, which we have called the pilot study, served as the
basis for the final redefinition of the model that was established at the
second workshop in April 2018. Each of the variables, their impact and
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outcome was discussed. Adding clarifications favoring its application in
the care field. All decisions were taken by unanimous vote.

The third workshop was held in May 2018 to define the actions of
the PC model for outpatients with solid or hematological malignancies
according to the 3 levels of prioritization and the design of the validation
study. Actions in line with the other SEFHmodels involve a much more
comprehensive level of PC with a high level of care coordination for
patients at risk level 1.

The pilot study is the core of this work, and the experimental part of
the development of this model.

Between November 2017 and February 2018, this research study
was conducted with the aim of following the Kaiser Permanente pyra-
mid model, establishing 3 levels of priority: Priority 1, i.e., patients
requiring more intensive PC, including patients in the 90th percentile;
Priority 2, patients between the 60th and 90th percentiles; and Priority
3, patients in the 60th percentile; cut-off points were established based
on this stratification. Participating centers recorded information on the
variables included in the model using an MS Excel sheet. Mean weight
scores were obtained for each priority level for the total score of the
risk SM as well as for the scores of the 4 dimensions of the model.
Excluding the variable from the model and assessing the impact of
exclusion on the number of patients who would change priority level
analyzed the contribution of each variable to the SM.

Our non-interventional observational studywas conducted in accor-
dance with the Declaration of Helsinki and was approved by the Ethics
Committee of the Hospital Universitari Arnau de Vilanova (Lleida,
Spain) and by the Spanish Medicines Agency as an observational, non-
post-marketing study. Written informed consent was obtained from
all patients included in the pilot study.

As there are no previous literature references to determine a sample
of patients on a total population basis for a given safety and potency, to
estimate the sample size for the validation study, the number of oncol-
ogy and oncohematology patients seen in hospital pharmacy consulta-
tions was considered. The GEDEFO group estimated 1769 patients per
year per hospital based on a survey12 conducted in 2016 in 95 centers,
totaling 168 055 patients per year. With a 5% margin of error and a
95% confidence level, the minimum sample size for the validation
study should be 664 patients.

This pilot study was conducted as an interim study to determine po-
tential futility. Including at least 10% of the estimated total number of
patients was deemed sufficient. Ultimately, with the participation of 7
hospitals, the analysis was performed with 25% of the estimated total.

Results

The initial risk SM

The participants agreed to complete a questionnaire that comprised
22 variables. The demographic variables were age, weight, and preg-
nancy status and had a maximum score of 11. The social and health
variables concerned cognitive and functional status and asked about un-
healthy lifestyle habits, healthcare professional–patient relationships,
mental disorders, cognitive impairment, and functional dependency
(e.g., information on patient’s mental health history and psychiatric
symptoms, evaluated by tools such as the Hospital Anxiety and Depres-
sion Scale, the National Comprehensive CancerNetwork [NCCN] distress
thermometer, and the ECOG performance status), and the availability of
social support and/or socioeconomic status, which had a maximum
score of 19points; the clinical andhealth services utilization variables in-
cluded pluripathology/comorbidities, analytical variables, or other pa-
rameters that could have an impact on dosage adjustment, pain with
poor pain control, hospitalization or visits to the emergency department
in the previous month, swallowing difficulties, and number of antineo-
plastic treatment lines, which had a maximum score of 25. The
treatment-related variables included polypharmacy, changes in the
route of administration/pharmaceutical form/to a generic or biosimilar,

modifications of the regular medication regimen, medication risk,
complexity of the dose regimen, interactions, treatment-associated tox-
icity, treatment adherence, and treatment under special conditions (e.g.,
with a maximum score of 44). After the second meeting, it was decided
that pediatric patients, patientswhoare pregnant, or patientswith social
or economic conditions that do not allow him or her to carry out the
treatment properly should be categorized as priority 1, regardless of
the total score in the tool. The details of the questions and criteria for
scoring each variable are shown in Table 1.

Pilot study: Risk stratification pyramid and contribution of the
variables to the risk prioritization levels

The 7 participant sites included 199 patients whose characteristics
are presented in Supplementary Table 1. Most patients were over age
50 andwere evenly distributed regarding sex; themost commonmalig-
nancies were colorectal cancer (n=44, 22.0%), breast cancer (n=33,
16.5%), lung cancer (n=20, 10.0%), prostate cancer (n=13, 6.5%), and
multiple myeloma (n=10, 5.0%). Of the 199 patients, 18 were catego-
rized as priority 1, 59 as priority 2, and 122 as priority 3. The resultant
cut-off points for that categorization were 28 or more points for priority
1, between16 and 27points for priority 2, and less than16 points for pri-
ority 3 (Fig. 1). Themean total score andmeanscoresof the4dimensions
of the tool for the total sample are presented in Fig. 2; over 80%of the risk
total score was based on the dimensions of “clinical and health services
utilization” and “treatment-related variables” (Fig. 2).

Table 1 shows the distribution of patients who were scored on each
variable and the impact of excluding a variable on the categorization of
the priority level as defined above. There were variables that were
scored in a minority of patients (i.e., b5%), namely, “pregnancy,”
“unhealthy lifestyle,” “factors related to the patient-health care
professional relationship,” “cognitive impairment,” and “treatment
adherence” (Supplementary Table 2). The variables that had the
greatest impact on the priority categorization (i.e., excluding that
variable changed the priority level in ≥3% of the patients) were
“pluripathology/comorbidities” (n=24, 12.1%), “analytical variables
and other parameters that have an impact on dose adjustment” (n=
20, 10.1%), “modification of the regular medication regimen” (n=18,
9.0%), “high-alert drugs” (n=18, 9.0%), “treatment-associated toxicity”
(n=18, 9.0%), “polypharmacy” (n=17, 18.3%), “interactions” (n=15,
7.5%), “first course of treatment or change of treatment” (n=14, 7.0%),
“third or subsequent line of treatment” (n=13, 6.5%), “antineoplastic
drugs with a discontinuous schedule” (n=10, 5.0%), “swallowing diffi-
culty” (n=8, 4.0%), and “nutritional risk” (n=8, 4.0%).

Recommendation for PC intervention

The experts’ recommendations of interventions that form the PC
model for patients with solid or hematological malignancies according
to their prioritization level are summarized in Table 2.

Discussion

In the current context of an increased number and duration of
oncological treatments and limited healthcare resources, the SM for pa-
tients with cancer we have developed is, to our knowledge, the first tool
designed to select patients depending on the extent of PC needed. The
current available models that define the risk of patients with cancer
are mainly based on evaluating the risk of progression in specific types
of cancer or on the difficulty for timely diagnostic processes that do
not compromise the prognosis of the patients.

The success of cancer treatment is based on the active participation
of patients in their treatment. To this end, multidisciplinary care is the
starting point, and offering PC tailored to the needs of each patient is
needed due to limited resources.

Factors influencing adherence in patients with cancer include
demographics, social and health factors, cognitive factors, and clinical
factors related to the use of health services.13 To develop this pilot risk
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SM model and remain consistent with other SM developed by the
SEFH,11 we considered most of those factors in order to select patients
who can benefit from more extensive PC.

Our results show that several variables seem to contribute to the risk
SM, including “pregnancy,” “unhealthy lifestyle,” “factors related to the
patient-health care professional relationship,” “cognitive impairment,”
and “treatment adherence.” However, in our view, these variables are
key for the selection of special patients with more needs because they
are important for achieving therapeutic goals. It is possible that the
relatively lowweight in ourmodel will be the consequence of a low fre-
quency in these patients. Thus, it is estimated that approximately 1 in
1000 pregnancies occur in patients with cancer.14 In the event that
cancer treatment cannot be delayed in a patient who is pregnant,
exhaustive monitoring should be carried out to respond to and mini-
mize chemotherapy toxicities; this will entail selecting the most
appropriate drugs during pregnancy and trying to reduce exposure of
the fetus because chemotherapy side effects can have lifelong
consequences.15 In this setting, the role of the oncology pharmacist is
especially important in designing the patient’s therapeutic plan. In our
model, pregnancy raises the patient’s risk to priority 1 indicating their
need for more extensive PC.

Regarding variables with relatively low weight in our model, we
discuss below the reasons for keeping them in the model. “Unhealthy
lifestyle” was defined according to drug and/or alcohol consumption;
these are well-known factors associated with nonadherence to
treatments,16 and therefore, we considered that they could not be
dismissed in our tool. Poor “patient–health professional relationships”
are considered one of the main determinants of a lack of adherence to
medication.17 Interventions aimed at improving patient–professional
communication improve adherence to oral chemotherapy.18 Some
cancer treatments are associated with cognitive impairment,19 which,
in turn, may condition daily activities, including adherence to medica-
tion and/or medical recommendations. The use of the Pfeiffer index in
oncology pharmacy consultations is not typical, but it may facilitate
the early detection of cognitive impairment and has been recom-
mended by experts for evaluating cognitive function in this setting.20

Lack of adherence is related to lack of response, for example, in patients
with chronic myeloid leukemia.21 Although there are no robust figures,
data suggest that adherence to oral antineoplastic therapies is an issue
for a substantial proportion of patients,22 and pharmacy programs are
able to improve adherence to oral chemotherapy.23 Therefore, monitor-
ing adherence is imperative in patients receiving oral antineoplastic
drugs, although the results of the monitoring largely depend on the
method of assessment.24 In our stratification tool, adherence is evalu-
ated in cases of “suspected nonadherence” by 2 methods, one
quantitative and the other qualitative. However, there is solid evidence
that health professionals overestimate the adherence of our patients.25

Therefore, it will be necessary to minimize interpretation bias with
this item.

We found that the variables that affect the priority level were
“pluripathology/comorbidities,” “analytical variables and other parame-
ters that have an impact on dose adjustment,” “modification of the
regular medication regimen,” “high-alert drugs,” “treatment-associated
toxicity,” “polypharmacy,” “interactions,” “first course of treatment or
change of treatment,” “third or subsequent line of treatment,” “antineo-
plastic drugs with a discontinuous schedule,” “swallowing difficulty,”
and “nutritional risk.” These results are not surprising since the vast
majority of them were directly related to antineoplastic therapy and
its complexity, including its duration and toxicity. Regarding comorbid-
ity, approximately half of patients with cancer show multimorbidity.
The presence of multimorbidity potentially affects the development,
stage at diagnosis, treatment and outcomes of patients with cancer, in-
cluding survival.26 Dosage adjustments are related to the toxicity of an-
tineoplastic treatment and compromise dosage intensity, which has
been associated with a reduced overall survival.27 Pharmacological in-
teractions pose a potential risk to patient safety and clinical efficacyT
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and, ultimately, can affect patients’ quality of life.28 The role of the on-
cology pharmacist in detecting both drug–drug interactions and drug
interactions with complementary medicines is essential. The expert
panel considered that a patient receivingmore than 3 lines of treatment
for advanced disease is more likely to feel burned out andmore difficult
to maintain adherence. The first oncology treatment may also be more
complex, as it requires rapid adaptation to a cancer diagnosis situation.
Dysphagia is related to various conditions, neoplasm type, surgery, che-
motherapy and radiotherapy, and newer therapies such as epidermal
growth factor receptor inhibitors. It is important to recognize swallow-
ing difficulties to tailor treatments, recommend exercises and specific
treatments for concomitant oral complications. Swallowing difficulties
have a direct impact on the quality of life of cancer patients.29Malnutri-
tion is common in cancer patients and is due to both the presence of the
tumor and the medical and surgical treatments for cancer. It has a neg-
ative impact on quality of life and treatment toxicities, and it has been

estimated that up to 10–20% of cancer patients die due to malnutrition
rather than from the neoplasm. There is evidence that nutritional issues
should be taken into account from the time of cancer diagnosis, and the
patient's nutritional risk should be assessed, which is recommended in
the ESPEN guidelines.30

Strengths of this project include an expert group of mostly BCOP on-
cology pharmacists with over 5 years of experience in thefield. They are
active GEDEFO members, work in hospitals of varying levels, and are
located in different regions of Spain. This pilot model was developed
based on expert opinions to create a comprehensive framework
encompassing all factors influencing the increasing care needs of cancer
patients. Cut-off points have been established to identify patients
requiring higher levels of PC.

However, the model requires validation in a representative popula-
tion. A study with over 800 patients across 14 hospital centers has
already been conducted, and the results will be published separately.

Fig. 1. Risk stratification pyramid for the pharmaceutical care of patients with solid or hematological malignancies.

Fig. 2.Distribution of theweight scores for the total sample. Numbers inside the columns represent themeanweight scores andbetweenbrackets the score range; theheight of the column
demonstrates the % of the contribution of the corresponding dimension to the mean total score. In the legends, between brackets, the maximum score for each dimension of the risk
stratification tool appears.
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The model defines PC actions aligned with other SEFH models, serving
as theultimate objective. Additionally, assessingwhether implementing
these actions improves outcomes in cancer patients is crucial.

Contribution to the scientific literature

This study represents the first published approach to sizing one
aspect of healthcare to the needs of an oncology patient. It is a compre-
hensive model that, once validated in a representative population, will
be incorporated into the portfolio of hospital oncology pharmacy
services, allowing the best oncology pharmaceutical care to be tailored
to the needs of patients.
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Table 2

Main intervention for pharmaceutical care according to the area of intervention and the priority level.

Area of intervention Priority
level

Recommended interventionsa

Pharmacotherapeutic
monitoring

Priority 3 Validation of antineoplastic and supportive treatment.
Reconciliation and review of concomitant medication (self-medication, alternative medicine, etc.) and monitoring of all potential
interactions, offering the physician an alternative.
Application of a single method of adherence monitoring.

Priority 2
Monitoring and follow-up of antineoplastic treatment activity.
Recording of Patient-Related Outcomes (PRO) at each visit.
Application of dual method of adherence monitoring.

Priority 1

Additional contact with the patient between visits by means of teleassistance.
Planning of the next visit to the unit in coordination with the health care team to ensure close monitoring.
Conducting a clinical interview at every treatment cycle.
Involvement of the patient in the Pharmacotherapeutic Plan, sharing with him or her the evolution of his or her objectives and
agreeing on actions.

Patient training, education
and follow-up

Priority 3
and 2

Provision of information and resolution of doubts about treatment, prevention, and minimization of adverse reactions.
Provision of written information on treatment.
Use of tools for self-management: list of reliable websites and apps available.
Promotion of the culture of adherence and coresponsibility for treatment results.
Adaptation to the patient's needs.
Promotion of a healthy lifestyle.

Priority 1

Development of personalized material for each patient and/or caregiver (e.g.: Medication sheet, diary, or similar), in paper or
electronic format.
Training and education of family members and/or caregivers for the correct follow-up of the patient.
Encourage the need to communicate any new process with the patient (new disease, new medication, social problem, etc.).
Patient follow-up between visits: Telepharmacy (sms, phone calls, etc.).

Coordination with the health
care team

Priority 3 Information on the telephone number and contact hours with the pharmacist.
Unification of criteria and messages between the several health care professionals of the multidisciplinary team (bidirectional
communication).
Passive coordination with other levels of care, preferably through the EHRc
Development of programs aimed at meeting objectives in relation to pharmacotherapy.

Priority 2
Specialized intrahospital coordination (Psycho-Oncology, Psychiatry, and/or Social Services).
Provision of scheduled face-to-face Pharmaceutical Care (coinciding with medical visits) or by means of tele-assistance.
Recommendation or information on the use of Monitored Dosage System (MDS) in coordination with Community Pharmacy.

Priority 1

Active coordination with care levels (Pharmacy Offices for Monitored Dosage System (MDS), Social and Health Centers for
verification of pharmacological plans).
Preparation of periodical reports for the remaining members of the multidisciplinary team on cases of priority level 1 patients (by
telephone, registration in the EHR, or in multidisciplinary sessions) and establishment of action algorithms.
Provide information to the multidisciplinary team (communication channel to be determined by each center) on priority level 1
patients. E.g.: Call for attention in the information system.

a Pharmaceutical interventions are cumulative, that is, interventions for priority 1 or 2 include the interventions of the previous priority levels.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.farma.2023.07.013.
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