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ABSTRACT

Background Measures to evaluate high-risk medication
safety during transfers of care should span different
safety dimensions across all components of these
transfers and reflect outcomes and opportunities for
proactive safety management.

Objectives To scope measures currently used

to evaluate safety interventions targeting insulin,
anticoagulants and other high-risk medications during
transfers of care and evaluate their comprehensiveness
as a portfolio.

Methods Embase, Medline, Cochrane and CINAHL
databases were searched using scoping methodology for
studies evaluating the safety of insulin, anticoagulants
and other high-risk medications during transfer of care.
Measures identified were extracted into a spreadsheet,
collated and mapped against three frameworks: (1)

'Key Components of an Ideal Transfer of Care’, (2) work
systems, processes and outcomes and (3) whether
measures captured past harms, events in real time or
areas of concern. The potential for digital health systems
to support proactive measures was explored.

Results Thirty-five studies were reviewed with 162
measures in use. Once collated, 29 discrete categories of
measures were identified. Most were outcome measures
such as adverse events. Process measures included
communication and issue identification and resolution.
Clinic enrolment was the only work system measure.
Twenty-four measures captured past harm (eg, adverse
events) and six indicated future risk (eg, patient feedback
for organisations). Two real-time measures alerted
healthcare professionals to risks using digital systems.
No measures were of advance care planning or enlisting
support.

Conclusion The measures identified are insufficient

for a comprehensive portfolio to assess safety of key
medications during transfer of care. Further measures are
required to reflect all components of transfers of care and
capture the work system factors contributing to outcomes
in order to support proactive intervention to reduce
unwanted variation and prevent adverse outcomes.
Advances in digital technology and its employment
within integrated care provide opportunities for the
development of such measures.

INTRODUCTION
Keeping patients safe from harm is a
central goal of health services. Despite
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WHAT IS ALREADY KNOWN ON THIS
TOPIC

= High-risk medications such as insulin
and anticoagulants can cause harm
if issues occur during transfer of care.
Studies to improve the safety of these
processes have used many different
measures to determine whether these
interventions had an impact.

WHAT THIS STUDY ADDS

= This study identifies a range of
measures currently used and assesses
their comprehensiveness as a portfolio
for evaluating the safety of high-risk
medications during transfer of care. It
identifies where gaps in measurement
exist.

HOW THIS STUDY MIGHT AFFECT
RESEARCH, PRACTICE OR POLICY

= The measurement gaps found provide
an opportunity to develop indicators
which reflect healthcare complexity,
real-time risks and can be used to
improve safety proactively. Digital
systems in integrated care present
new opportunities for comprehensive
measurement approaches through
real-time data collection and analysis
spanning the whole patient pathway.

decades of international effort, improve-
ment is still required.’ Medication errors
are a leading cause of avoidable harm.’
During transfers of care (ToC) patients
move between healthcare settings and
are at greater risk of medication-related
harm.> Adverse events following ToC
from hospital to home are common.*
Nearly 40% of medication errors occur
during care transfer, and 20% of those
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errors are estimated to cause harm.’ Between 30%
and 70% of people experience an error with their
medications after ToC.®” Multiple processes must be
undertaken to ensure that people’s medications are
managed safely during this period. Common barriers
to safe transfer include poor communication, inade-
quate patient, family and/or carer involvement and
insufficient provision of supporting services.® Failures
in these processes or activities can lead to incorrect
medications or doses, causing harm from underdosing
or overdosing, or through accidental provision of an
incorrect medication. Where support systems are not
identified and arranged, patients may not be able to
obtain or take their medications at all.* ** The WHO
set a Global Safety Challenge in 2017 to reduce
severe, avoidable medication-related harm by 50%
over 5 years, with ‘Medication Safety in Transitions
of Care’ identified as a key focus for improvement.’
In developing this safety challenge, a comprehensive
review of the literature was performed and the WHO
provided some suggested measures that could be used
to evaluate the impact of improvement programmes;
however, these do not constitute a detailed measure-
ment portfolio.” Other systematic reviews of safety
during ToC focus on potential strategies for improve-
ment rather than methods for evaluating success.' !
High-risk medications (HRMs) carry a greater risk
of harm when errors occur.'* * Errors are not neces-
sarily more common with these medications, but the
consequences of errors are potentially life threatening.
People taking these medications have a heightened risk
of medication-related harm during or following ToC.**
Commonly recognised HRMs include insulin, antico-
agulants, opioids, sedatives, concentrated electrolytes,
anti-infectives and chemotherapeutic agents.'* These
medications continue to cause serious harm despite
focused safety improvement work. Insulin and anti-
coagulants are common HRMs used to treat long-
term conditions across all care settings in adults of all
ages and are associated with risks during ToC.""" In
England, targeted patient safety alerts have aimed to
improve access to up-to-date dosing information and
related blood tests for HRMs (insulin and anticoag-
ulants) during ToC through patient-held records.” '
To improve safety, it is important to define what
safety is. Traditionally, it has been considered as
the absence of harm, and improvement efforts have
focused on learning from past adverse events.”’ This
assumes that poor outcomes are caused by discernible,
measurable factors that can be addressed and elimi-
nated to prevent recurrence.”’ *' It is now understood
that healthcare takes place in a complex, dynamic
system requiring work to be adapted and adjusted
in the face of individual circumstances.”’ > The
healthcare work system is commonly understood to
include people (patients, informal carers, healthcare
professionals and other staff), equipment, tasks and
the environments in which the healthcare is provided

(both locally and more widely).”**” The adaptations
and adjustments that are necessary to maintain high-
quality care in the face of variation and challenges
are known as healthcare resilience.”® Resilient adap-
tations can be made by individuals or at higher levels,
such as in a ward or across an organisation.”*>° Using
this perspective, safety can be conceptualised as the
capacity of the system to enable things to go well.”!
Resilience engineering is the study of the work system
and healthcare resilience to develop mechanisms to
promote successful outcomes; see figure 1 for an illus-
tration of these concepts in relation to ToC.

Measurement and monitoring are required to
assess whether safety is improving. As safety cannot
be measured directly, measures are used as indicators
of safety. Carefully developed portfolios of indicators
are required to ensure comprehensive measurement
covering multiple aspects of safety including different
perspectives of staff, organisations and patients.>
Traditionally, retrospective (lagging) measures of harm
have been employed to provide intelligence around
safety and allow comparison over time.*” Assessing
safety, characterised as an emergent phenomenon
within a complex work system,’® requires measures
that are collected prospectively (leading) or in real or
near-real time which identify areas of variation in work
system factors and tasks that make up the processes of
care. Capturing variation provides insight into both
areas of potential risk where intervention can be made
to prevent harm and also system resilience by revealing
how challenges are being resolved, and how conditions
for successful outcomes are created.’’ ** Resilience
engineering approaches can be used to identify these
indicators,” *® and the advent of digital technology
provides opportunities for their collection.

Digital technology is critical for the development of
a broader array of safety measures. It enables rapid,
targeted sharing of information to promote proac-
tive interventions to improve safety. Advances, such
as the introduction of artificial intelligence tools and
natural language processing, promise efficient anal-
ysis of data gathered across multiple care settings.’” **
They will facilitate searching for indicators of safety
across the vast quantities of textual information held
within health records and feedback forums to provide
rapid insights around staff and patient experience and
outcomes.””*! Integration of data from patient portals
and wearable technology, such as fitness trackers and
continuous glucose monitors, can enable remote moni-
toring and identification of risks in near real time.**™*

The focus of this scoping review was to identify the
range of measures that are currently being used to
evaluate the safety of insulin, anticoagulants and other
HRMs during ToC. The objectives were to establish
how well existing measures reflect a comprehensive
indicator portfolio for the safety of these medica-
tions at ToC, whether they reflect systems, processes
or outcomes and whether these may be used for both
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adjustments by the people involved so
that transfer of care can occur.

Figure 1 Healthcare resilience and resilience engineering and how these influence the components of transfers of care (ToC) and outcomes.

ongoing monitoring of safety and proactive interven-
tion to prevent harm. The secondary aim was to assess
the adaptability of the measures for digitisation.

METHODS
Embase, Medline, Cochrane and CINAHL data-
bases were searched using a scoping methodology.*®
This approach allowed the systematic identification
and mapping of measures related to safety improve-
ment across a broad literature employing disparate
approaches to the evaluation of safety improvement
interventions in varying contexts. These measures
were then compared, and gaps identified. Selected
databases were deemed most likely to contain studies
relating to medication safety improvement. Search
terms included transfer®, medic* reconciliation, tran-
sition, transfer, and insulin*, anticoag*, anti-coag® and
high-risk medic*. Full details are included in online
supplemental file 1. Searches were performed using
the full databases including all years available. Results
were limited to English language and human studies.
A protocol can be found in online supplemental file 2.
Duplicate references were removed, and titles and
abstracts were screened according to the following
criteria. To be included, the study had to relate to
adults of 18 years or over, involve a ToC (including
between wards within a single organisation), focus on
anticoagulants, insulin or HRMs as a group and involve
evaluation of an intervention designed to improve the
safety or quality of the medications involved. Studies
where no interventions were performed or where the
impact of an intervention on safety or quality was

factors.
This information is used to improve safety,
particularly by enhancing aspects that lead to
intended outcomes.

26 47

not evaluated were excluded. All measures used to
determine the effectiveness of a safety intervention
were included provided there was sufficient infor-
mation to replicate the measure. Randomised and
non-randomised controlled trials, before and after
studies, interrupted time-series studies, historically
controlled studies and research protocols detailing
clearly planned measures were included. Case studies,
case reports, unpublished studies, opinion pieces and
cross-sectional studies were excluded. Conference
abstracts were included providing there was sufficient
detail to understand the measures used to evaluate the
intervention.

The full text of papers that met the inclusion criteria
was scrutinised to identify the intervention, whether it
targeted anticoagulants, insulin or HRMs as a group,
the type of ToC and whether electronic health systems
were used, and in what manner. Measures were
extracted from the studies and grouped into induc-
tively developed categories according to the overar-
ching aim of the measure. Three frameworks were used
to map the measures of the different activities involved
in ToC, the extent to which work systems, processes
and outcomes were each measured and the spread of
these measures in terms of whether they were lagging,
leading or real time. By using three frameworks, the
different aspects of complexity, potential for proactive
measurement and across the care transition, could be
explored.

The first framework, the Key Components of an Ideal
Transfer of Care (KColToC), is a theoretical model
capturing the different activities such as discharge
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planning or communication required to perform a
successful ToC developed by Burke et al.*” The second
framework, Systems Engineering Initiative for Patient
Safety (SEIPS), was used to determine whether iden-
tified measures provided insight into work systems,
processes or outcomes. SEIPS is a human factor-based
framework ‘nested within’>’ Donabedian’s quality
model of structure, process and outcomes.”**’ It was
created as a tool to support the in-depth understanding
of health and care structures (termed work systems)
and to identify barriers and facilitators of safety within
them. Processes are defined as a combination of tasks
and the work system components required to perform
them.”* Variation in processes which drive outcomes
stems from the interactions between work system
components and tasks. For each process measure,
where relevant, the different work system factors
that contribute to that process were considered. For
example, the process of communication between
inpatient and outpatient clinicians involves several
different work system factors including people, tasks
and tools. The people involved are the patient whose
care is being discussed, the inpatient clinician and
the receiving outpatient clinician. The tasks include
performing the communication (verbal or written),
receiving the communication and documentation. The
tools required could include communication devices
such as telephones, electronic health systems or emails.
By considering the range of factors contributing to
the process, potential targets for additional measures
can be found. These can be used to provide more
detailed insight into process variation. The timing of

the measures in terms of whether they were lagging,
leading or real time®® was used as the third framework.
Considering the measures in this way allows the spread
of reactive and proactive measures to be assessed.

Finally, studies were examined to determine whether
measures were obtained from digital health systems
(DHS) in real time or if they had the potential to be
obtained in this way. Real-time measures might be
derived from digital systems that identify if a key task
has not been completed and alert staff of required
action, those that collect real-time information from
patients via patient-held digital health records or
alerting systems related to extreme blood test results.

One author extracted the data, developed the cate-
gories and mapped the measures to the frameworks.
The mapping was discussed with the other two authors
and consensus reached in cases of disagreement. The
measures and the mapping were reviewed at intervals,
and any uncertainties were considered and addressed
as a team. The team was composed of three healthcare
professionals, two with a hospital background and
one with a background in primary care. This provided
insight into the activities being measured, particularly
in mapping according to the SEIPS framework.***’

RESULTS
A total of 8488 studies were identified from the four
databases, with a total of 7235 unique studies (see
figure 2). An additional six articles were identified by
scrutinising the references of included articles.

After applying the inclusion and exclusion criteria,
35 studies were eligible. They were published between

"]
£ Records identified through Additional records identified
5 database searches through other sources
[
5] n=8488 n=6
wv
! !
Records after duplicates
removed
n=7241
>
=
g I
i)
w
Records screened Records excluded
n=7241 n=6922
2
E Records screened Full-text articles excluded, with reasons
o n=319
w n=284
h : Not relevant medicine group (n = 89)
Not measuring impact of safety Intervention (n = 85)
Not involving a transfer of care (n = 56)
Outcomes combined with those of a different
intervention (n = 21)
Systematic review or commentary (n = 18)
5 Studies included in qualitative Children (n = 31
'g synthesis Not Engllsh (n=1)
= Unpublished (n = 1)
£ n=35

Protocol or abstract where article published later (n = 10)

Figure 2 Literature screening process.
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2011 and 2022. Most studies took place in the USA
(25), with four from Australia and one each from
Brazil, China, France, Italy, Saudi Arabia and Spain.
The studies principally focused on anticoagulation
(21). The remaining studies explored HRMs as a group
of medications (10) and insulin (4). Twenty-five were
original research reports and ten were abstracts from
conference proceedings. See table 1 for an overview of
each study. A more detailed table is provided as online
supplemental table 1 listing the measures used in each
study.

A total of 162 measures were collated and mapped.
There were 15 measures identified from studies relating
to insulin, 38 for HRMs and 109 from studies relating
to anticoagulants. Eight measures were excluded as
they were not described in sufficient detail to under-
stand how they were used, for example, ‘laboratory
ordering practices’ and ‘medication stopped’ with no
further information.

Measures were grouped into 29 inductively
developed categories. These were adverse events
(thrombosis, bleeding, death, hypoglycaemia or hyper-
glycaemia, readmission rates) (n=61), time in thera-
peutic range (n=14), medication-related problems
(numbers identified (n=12), their potential for harm
(n=3), recommendations made (n=2) and recom-
mendations accepted (n=2)), adherence (the extent
to which patients follow a medication regimen agreed
with their prescribing healthcare professional) (n=7),
assessment of patient knowledge, understanding and
beliefs (n=7), patient satisfaction (n=6), education
and counselling (n=3), outpatient appointments (time
to follow-up (n=4), appointment attendance (n=4),
enrolment into clinic or appointment made (n=3)),
time to reach therapeutic range (n=2), pharmacist
time (n=2), protocol adherence (n=4), availability
of medicines confirmed (n=2), patients with blood
test within 10 days (n=1), therapeutic drug moni-
toring performed (n=1), baseline laboratory informa-
tion available (n=1), time outside therapeutic range
(n=1), cost of intervention (n=1), documentation
of information in discharge letter (n=4), pharmacist
coordination documented (n=1), clinician satisfaction
(n=1), medication titration frequency (n=1), inad-
equate follow-up arrangements (n=1), documented
communication (inpatient-to-outpatient (n=1) and
inpatient-to-anticoagulation clinic (n=1)) and intrave-
nous access obtained (n=1).

Measures identified

Most measures identified were lagging, outcome meas-
ures of adverse events and aspects of blood test moni-
toring. There were process measures that included
both leading and lagging indicators. Although many
potential specific work system factors were referred to
in papers, these were not measured. Only one work
system measure (the rate of appointments booked) was
identified in the studies.

By far, the most frequently used category of
measures were the rates of adverse events such as
bleeding or thrombosis (with anticoagulants) or hypo-
glycaemia (insulin) as well as rates of readmissions and
mortality. These were lagging, outcome indicators and
related to the ‘Medication Safety’ component of the
KCoIToC. Other medication safety measures included
the number of issues identified or rectified and rates
of adherence to protocols, all of which were lagging
measures counted retrospectively. ‘Educating patients
to promote self-management’ was the second most
frequently measured component with measures of
patient satisfaction and medication adherence falling
into this category. These were often lagging measures
for the patients for whom the healthcare experience had
been completed but could be used as a leading measure
by the organisation. Monitoring and managing symp-
toms after discharge was another component with
many lagging outcome measures and one real-time
measure identified. These included aspects of blood
test monitoring, particularly for insulin and anticoag-
ulants. Documentation and communication measures
were lagging and of processes. They related to the
‘Complete communication of information compo-
nent’. Availability of baseline bloods was measured
in one study and related to the component of ‘Avail-
ability, timeliness, clarity and organisation of infor-
mation’. Aspects of ‘Co-ordinating care among team
members’ were measured through documentation of
pharmacist involvement and clinician satisfaction.
These were process and outcome measures, which
were all lagging. The ‘Outpatient follow-up’ compo-
nent included measures of appointment attendance (a
lagging process measure) and the time taken for the
follow-up to occur (a lagging outcome measure). No
measures were found that covered the components
‘Advance Care Planning’ or ‘Enlisting the help of social
and community supports’.

Studies that aimed to improve the safety of anti-
coagulants and HRMs as a group often focused on
measuring specific aspects of prescribing quality and
accuracy along with interventions made by health-
care professionals to improve safety. Follow-up
arrangements were measured in several studies. Three
studies measured aspects of efficiency such as the time
involved to undertake the intervention and the cost of
the intervention. One study measured staff experience.

Table 2 summarises the range of measures identified,
mapped according to KCoIToC component, SEIPS and
timing.

DHS use

Only two studies collected real-time (or near real-time)
measures and used these to adjust care. Kane-Gill et
al®® alerted healthcare professionals of patients at risk
of harm via an electronic patient record to facilitate
early intervention. Wei et al*’ used an internet-based
portal to monitor study participants’ blood sugar levels,

Leon C, et al. BMJ Qual Saf 2023;0:1-14. doi:10.1136/bmjqs-2022-015859

5

1ybuAdos Aq
P2108101d "SBVINIBS Alelqi TON 1. €202 ‘22 19qWdA0N uo /wod g AeyesAuenby/:dny woly papeojumod "€Z0Z 19qWSAON € U0 6G8ST0-220Z-Sblwag/9eTT 0T Se paysiignd 1siy yes [end riNg


https://dx.doi.org/10.1136/bmjqs-2022-015859
https://dx.doi.org/10.1136/bmjqs-2022-015859
http://qualitysafety.bmj.com/

Systematic review

Table 1 References and key information
Study design;
Article/ number of Intervention to
Year Author abstract participants Medication type improve safety Care transition
2011 Avanzini et al”’ Article Observational study;  Insulin Standardised protocol  Intensive cardiac care
142 unit to general ward
2011 Nordenholz et a/*® Abstract Cohort study; 106 Anticoagulant Clinical care pathway Emergency
department to primary
care
2011 Reger et a/” Article Observational study;  Anticoagulant Discharge pathway Hospital to primary
207 care
2011 Schillig et a/®° Article Randomised controlled  Anticoagulant Pharmacist involvement  Hospital to primary
trial; 500 care
2011 Stafford et al®’ Article Cohort study; 268 Anticoagulant Pharmacist involvement  Hospital to primary
care
2012 Falana et a/*? Abstract Cohort study; 88 Anticoagulant Pharmacist involvement  Hospital to outpatient
clinic
2013 Martin Ill et a/® Article Cohort study; not High-risk medications ~ Pharmacist involvement ~ Hospital to primary
defined care
2014 Falconieri et a/** Article Cohort study; 32 Anticoagulant Transfer of care Emergency
programme department to primary
care
2014 Martins et al®® Abstract Randomised clinical ~ Anticoagulant Outpatient clinic Outpatient clinic to
trial; 280 primary care
2015 Padron and Miyares®® Article Cohort study; 409 Anticoagulant Anticoagulation Hospital to outpatient
stewardship programme  care
2015 Dunn et af®’ Article Cohort study; 797 Anticoagulant Information pack Hospital to outpatient
clinic
2015 Quach et a/*® Abstract Randomised controlled High-risk medications  Medication reconciliation Primary care to
trial; 307 the emergency
department
2015 Yilmaz et a/*® Abstract Randomised controlled High-risk medications Medication reconciliation Hospital to primary
trial; protocol only and discharge care
counselling
2016 Ha et a/™ Article Cohort study; 109 Anticoagulant Standardised protocol Hospital to primary
care
2017 Bryant et a/”’ Abstract Retrospective Anticoagulant Pharmacist involvement ~ Emergency
observational analysis; department to primary
220 care
2017 Castelli et a/” Article Randomised controlled  Anticoagulant Information pack for Hospital to primary
trial; 25 patients care
2017 Chamoun et a/”® Article Cohort study; 206 Anticoagulant Standardised protocol ~ Hospital to primary
care
2017 Wei et a/* Article Randomised controlled Insulin Remote glucose Hospital to primary
trial; 28 monitoring care
2017 Zdyb et a/™ Article Retrospective record  Anticoagulant Counselling and Emergency
analysis; 85 education department to primary
care
2018 Herges et al” Article Retrospective record  High-risk medications ~ Pharmacist involvement ~ Hospital to primary
analysis; 1004 care
2019 Dempsey et a/”® Abstract Observational study; ~ High-risk medications  Pharmacist involvement  Hospital to primary
247 care
2019 Pyrlis et al”’ Article Randomised controlled Insulin Transition diabetes team  Hospital to primary
trial; 105 care
2020 Kapoor et af*® Article Randomised controlled  Anticoagulant Pharmacist involvement  Hospital to primary
trial; 162 care
2020 Liang et al’® Article Randomised controlled Anticoagulant Pharmacist involvement  Hospital to primary
trial; 152 care
2020 Lim et a/ Article Retrospective case Anticoagulant Outpatient clinic Emergency
series; 120 department to
outpatient clinic
Continued
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Table 1 Continued

Study design;
Article/ number of Intervention to
Year Author abstract participants Medication type improve safety Care transition
2020 Tyedin et a/® Article Cohort study; 238 Anticoagulant Pharmacist involvement  Hospital to primary
care
2020 Andre et a/*' Abstract Observational study;  Anticoagulant Medication reconciliation Primary care to
162 hospital
2022 Bakey and Nquyen® Article Cohort study; 58 Anticoagulant Pharmacist involvement ~ Emergency
department to primary
care

2021 Bawazeer et a/*? Abstract Randomised controlled
trial; 107

2021 DeSancho et a/** Article Quality improvement;
409

2021 Gurwitz et al®® Article Randomised controlled
trial; 361

2021 Kane-Gill et al*® Article Quality improvement;
2127

2021 Magny-Normilus et a®®  Article Randomised controlled
trial; 180

2021 Zabrosky et af®’ Abstract Quality improvement;
218

2022 Lézaro Cebas et al®® Article Cohort study; 589

and where significantly abnormal, the results were
reviewed and insulin doses adjusted. Although not
described in any studies except Kane-Gill e al,*® many
measures had the potential to use DHS to alert staff in
real time where tasks have not been documented and
therefore may be overdue for completion, as shown
in table 2. There were additional lost opportunities to
use specific test results and patient-documented adher-
ence information in a real-time manner.

DISCUSSION

Although many measures were identified they did not
constitute a comprehensive portfolio for assessing
HRM safety during ToC. Measures did not fully
represent all components of ToC and were primarily
focused on past events. Traditional outcome-based
measures were the most used. Although useful for
gaining a broad overview of the safety and effective-
ness of HRM during ToC, they offer limited insight
into where interventions for improvement might be
best focused. There were many potential work system
factors that could have been measured across studies
but there was only evidence of one being measured
directly, rates of enrolment to a clinic. Work system
factors are key to understanding variation in process
measures and ultimately outcomes and providing
insight into resilience. This is especially valuable if
performance is directly communicated in real time,
providing the opportunity for proactive interventions
to improve safety.

High-risk medications  Medication reconciliation, Hospital to primary
counselling, follow-up ~ care
Counselling and Hospital to primary
education care

Pharmacist involvement

Anticoagulant

High-risk medications Hospital to primary

care

High-risk medications ~ Pharmacist involvement  Primary care to

nursing home

Hospital to primary
care

Insulin Discharge intervention

High-risk medications ~ Standardised protocols  Hospital to primary

for transfer of care care

High-risk medications ~ Pharmacist involvement  Hospital to primary

care

The KColToC are very broad, each consisting of
many tasks and influenced by many work system
factors. Without a more detailed understanding of
each component, the role of adaptations and adjust-
ments in determining outcomes cannot be under-
stood. For example, ‘Co-ordinating care among team
members’ would benefit from a comprehensive under-
standing of how work system factors such as staff and
equipment availability impact on outcomes and drive
variability in safety. Such an understanding would
identify approaches that could strengthen healthcare
resilience.”!

Comprehensive measurement portfolios can support
understanding of how good outcomes are maintained
despite varying conditions, providing a window of
opportunity for proactive care adjustments to avoid
harm. Pefaloza et al’® developed five ‘guidelines’ to
assess whether indicator frameworks can be used to
measure the resilience capacities within the health-
care system and therefore be used to improve safety
using resilience engineering.”® These guidelines state
that measures must provide insight into the resilient
adaptations and complexities of healthcare that are
contributing to outcomes. Second, measures should
be targeted to the relevant individual who needs to
act and should be provided in real time. Third, they
should support efforts to learn from what is going
well in addition to what is unsuccessful. Fourth,
the measures should provide insight into trade-offs
between safety and other issues, for example, if
safety checks are being omitted due to time pressures
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in a clinic. Finally, the portfolio of measures should
evolve as the processes and work changes over time.”°
Without indicators illuminating the complex, inter-
acting factors of the work system and resilient activ-
ities performed during ToC of HRMs, the measures
obtained from this literature scoping review cannot
yet be used for resilience engineering and enhancing
capacity for successful, high-quality care. Incorpo-
rating these guidelines when developing measurement
portfolios will foster the inclusion of indicators that
provide insight into the complexity and resilience
of healthcare delivery and the underlying causes of
variability linked to safety. This enables exploration
of factors that contribute to success and focused inter-
ventions to improve safety.

Many safety measures would be amenable to real-
time measurement if certain tasks were recorded in the
electronic patient record. It is essential that all users
are involved in the development and testing of such
measures as well as the design of electronic health
systems so that capturing the required information
is not too burdensome for users (healthcare staff and
patients).”> °* As digital technologies are advancing,
there is great potential for developing new measures
taking advantage of these systems. For example,
wearable technology, smartphone applications and
data warehouses could all potentially be valuable
sources of data if used within appropriate governance
arrangements. Machine learning and natural language
processing also provide opportunities for identifying
measures within unstructured narrative data that have
previously been too labour intensive for routine use,
for example, from medical notes, compliments and
complaints.

Patients and their caregivers contribute greatly to
the safety of ToC, adapting their actions to prevent and
overcome issues.”” ** There were very few measures
that accounted for the active role that patients
perform in the ToC process. Patient contributions
are becoming ever more possible with ongoing devel-
opments to digital patient-held records and health-
care tools.”* Within the measurement category of
‘Educating the patient to promote self-management’,
measures included elements of patient involvement,
for example, adherence. The patient is key in this
process; however, many factors influence their deci-
sion to adhere to the medication regimen such as
their core beliefs about taking medications, their risk
and benefit analysis of the medications and lifestyle
factors.”> Many of these factors are not reflected by
the indicators identified in this literature review, with
only Kapoor et al assessing aspects of patient’s beliefs
regarding anticoagulation.’® Evaluating the contri-
bution of patients and the resilience activities they
perform will provide valuable ways to include these
essential aspects of safety. This will result in a more
holistic measurement approach.

Strengths and limitations

The literature review used a systematic approach with
clearly defined concepts to explore and identify a wide
range of indicators. Inclusion of insulin and antico-
agulants along with HRMs in general expanded the
breadth of measures identified. Most interventions in
the review were aimed at improving discharge from
hospital to primary care, with other aspects of ToC
less well represented. There may be additional relevant
measures that could be detected by including studies
of other HRMs, medication safety in general or other
potential contexts for ToC. Components of ToC may
also vary between countries which potentially limits
wider generalisability. Furthermore, the framework of
the KCoIToC is designed to assess the transition from
hospital to primary care, although many components
remain valid for other ToC. The SEIPS framework
is a tool that is designed to highlight the impact of
interactions between different factors within the work
system, processes and outcomes. The limited detail in
the literature did not lend itself to in-depth analysis
of interacting work system factors using SEIPS. The
authors used their prior knowledge and experience to
identify some of these factors, but this was not exhaus-
tive. In developing further measures, a more detailed
exploration of the relevant work systems is required.

CONCLUSION

This literature review identified a range of measures
that can be used as part of a portfolio to evaluate the
safety of ToC for people taking anticoagulants, insulin
or HRMs. The identified measures were insufficient to
provide insight from a resilience engineering perspec-
tive. Measures predominantly stemmed from a tradi-
tional approach to safety management, providing an
overview of general outcomes. There is potential to
identify new leading indicators of safety by obtaining
a deep understanding of the complex work system
interactions and resilience activities that maintain
the safety of HRMs during ToC. A comprehensive,
patient-centred safety measurement framework for
ToC and HRMs should include such leading indica-
tors, targeted in real time to relevant people across
care pathways that can enable early intervention.
Digital health technology implementation is essential
for such an approach.
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Review Protocol:
ldentifying and mapping measures of medication safety during
transfer of care in a digital era: A scoping literature review

Background:

When people experience ToC, they are at heightened risk of medication-related harm, particularly

from high-risk medications.[1] Anticoagulants and insulin are high-risk medications used long term
across all care settings in people of all ages. They have been the focus of safety improvement work,
and issues related to ToC are well documented.[2,3]

For successful ToC, multiple activities and processes must be performed. Ten Key Components of an
Ideal ToC (KColToC) from a hospital to a community setting have been described by Burke et al.[4]
They include: discharge planning, complete communication of information, availability, timeliness,
clarity and organisation of information, medication safety, educating patients to self-manage,
enlisting social and community support, advance care planning, co-ordinating care among team
members, monitoring and managing symptoms after discharge and outpatient follow-up.

Safety in health and care is maintained by the resilient adaptations of the people involved in
performing the processes of ToC in response to the varying requirements and demands of the work
system.[5] The Systems Engineering Initiative for Patient Safety (SEIPS) is a human-factors based
framework designed to support visualisation of the health and care system “nested within”
Donabedian’s quality model of structure, process and outcomes.[6-9] It was created as a tool to
support the in-depth understanding of health and care work-systems, and to identify barriers and
facilitators of safety within them.

Measurement portfolios also require measures that provide insight into what has happened in the
past and monitor this over (lagging measures) in addition to measures that can highlight areas of
potential risk (leading indicators).[10] Digital technology allows greater and more immediate access
to data, which could facilitate the use of leading indicators.

Objective

The aim of the literature review is to identify measures used to evaluate interventions improve the
safety of anticoagulants, insulin, and high-risk medications during or after transfers of care. It aims
to evaluate the comprehensiveness of these measures as a measurement portfolio.

The objectives are:

1. To systematically identify studies that evaluated an intervention designed to improve the
safety of insulin, anticoagulants or high-risk medications as a group of medications
2. To identify all measures used and to map them according to three frameworks:
a. How the measures relate to work systems, processes or outcomes using the SEIPS
framework.[6]
b. Whether the measures can provide evidence for the key components of a successful
transfer of care according to the framework developed by Burke et al.[4]
c. Whether the measures were lagging, leading or real-time.[10]
3. To identify any gaps in the measurements when assessed against the three frameworks.
4. To consider whether the measures could be identified in real-time with electronic health
systems.
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Criteria for inclusion and exclusion of studies

Table 1: Criteria for inclusion and exclusion of studies

Population

Construct of
interest

Comparison

Outcomes

Study design

Publication
date
Language

Included
Must focus on all three of the following:

e Patients transferring between care
settings (including between wards
within a single organisation).

e Patients taking anti-coagulants,
insulin or high-risk medications in
general.

Any measure used to describe the
effectiveness of the safety intervention
including:

e Performance-based

e Clinician-reported

e Patient-reported

Comparison of patients who received the
intervention compared with a control group,
including randomised controlled trials, case-
control and cohort studies.

All measures used to assess whether the
safety intervention had an impact will be
identified from the studies and used for
analysis to determine the comprehensiveness
of the measures in terms of:

e  Whether they represent all the
essential elements of transfer of care
using the Key Components of an Ideal
Transfer of Care framework.

e Whether they provide insight into the
work-system, processes and
outcomes using the Systems
Engineering Initiative for Patient
Safety framework.

e Whether they include lagging, leading
and real-time measures.

The potential for identifying the measure in
real-time using electronic health systems will
also be examined.

Primary research studies

No limit

English

Excluded

e  Focus on care in a single setting,
e.g., Intensive Care Units with no
reference to the transfer process.

e  Focus of study not on insulin,
anticoagulants, or high-risk
medications.

Studies that did not seek to determine
whether intervention led to an
improvement in safety or quality

Studies with no comparator groups, for
example measures developed:

o by expert opinion or Delphi
consensus.
o using population level data.

Measures where there is not enough
description or detail to understand how
these were obtained or calculated.

Case reports, case reviews, review
articles, unpublished studies, opinion
pieces, cross-sectional studies.

No limit

Languages other than English
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Search strategy for identification of studies

Four databases will be searched to identify relevant studies: Embase, Medline, Cinahl, and Cochrane
databases. These are the prominent health and care related databases deemed most likely to
contain studies relating to safety in healthcare.

Search terms will include:

e Transfer of care:
o Transfer of care

o Transition of care
o Escalation
o Medicine/medication discrepancies
o Discharge
o Admission
e Safety:
o Safe
o Harm
o Hazard
o Risk
o Error

o Resilience

e High-Risk Medications:
o High-risk medication/medicine/drug
o High-alert medicine/medication/drug
o Insulin
o Anticoagulants

Study Selection

An initial review of titles from the search results will identify any potentially meeting the inclusion
criteria. A second review of the studies against the abstracts will identify any studies that do not
meet the inclusion criteria. Where there is uncertainty, the full text of the article will be obtained to
confirm. Any articles meeting the inclusion criteria will be selected, and the full text of the study will
be obtained. Where articles are excluded, the reason for exclusion will be documented.

Assessment of methodological quality

The type of article will be identified and recorded, for example whether it was an article published in
a journal, or an abstract presented at a conference. Methodological quality assessments will not be
performed, as the aim of the study is to identify as many measures of improvement for medications
during transfer of care as possible.

Method of data extraction
Each study included in the review will be listed in an excel spreadsheet. For each article, the full text
will be read line-by-line and the following will be recorded:

e (Citation (author and year of publication)

e Geographical location

e Type of study (design and publication type)
e Number of participants

e Intervention undertaken to improve safety
e Medication involved

e Type of transfer of care being investigated
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e Measures used to evaluate the intervention
e Use of digital health systems in identifying, calculating or sharing the measurement data

Data synthesis

The author, CL, will review each measure and consider where they can be grouped together into a
broader category, for example different types of adverse events. Each category of measure will then
be mapped against three different frameworks in a table, using the framework synthesis approach.

The first framework is the Key Components of an ideal Transfer of Care.[4] This framework lists 10
stages of a discharge that must be completed for that transfer to be successful. By mapping against
this framework, the measures will be assessed to understand whether they represent all the
activities key to safe transfer. Each measure will be considered as to which component it best
represents.

The second framework is the Systems Engineering Initiative for Patient Safety (SEIPS).[6-9] This
conceptualises healthcare as taking place in a work system comprising of people, their environments,
the tasks performed, and tools used. Processes are performed, and outcomes are influenced by the
combination and interactions between the components of the work system and their impact on
processes. The measures will be categorized as to whether they are providing insight into work
systems, processes, or outcomes. Where possible, the author will use her knowledge and experience
to consider what work system factors may influence the measure and list these.

Finally, the measures will be assessed to determine whether they measure past events (lagging
indicators), provide an indication of whether an event may occur in the future (leading indicator), or
provide real-time data about relevant measures.[10]

The results will be displayed in a table showing how the measures map across different frameworks,
and where there are gaps and opportunities for new measures to be developed.

At each stage of data synthesis, the preliminary results will be shared and discussed with the co-
authors (categorisation and mapping against each framework and consideration of digital use). The
categorisation and mapping will be reviewed, and any ambiguities or challenges will be discussed
and considered. The mapping and categorisation will then be agreed by all authors. This process will
be repeated at regular intervals as the data synthesis progresses. The three authors are all
healthcare professionals, two have a hospital-based background and one with a background in
primary care. This provides insight into the context of the studies and measures identified and some
aspects of the work-systems.

Results

The search results will use the PRISMA flowchart, detailing the review process and search results,
how many articles were excluded and the reasons for exclusion for the exclusion for the articles
where the full text was screened.

The included articles will be shared in a table listing the citation, type of study, intervention used,
medication involved, the type of transfer of care studied and all the measures used to evaluate the
intervention, and digital health system use. Descriptions of the geographical areas will be given in the
text.

The measures mapped against the different frameworks will also be presented in a table, and a
description of the gaps will be provided in the narrative text.
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Table 1: References and key information measures used

Author and Article Medication Intervention Care Electronic Health Measures used
year or type to improve Transition System Use
abstract safety
2011 Avanzini et Article  Insulin Standardised Intensive Not described Percentage of blood glucose:
al.[1] protocol cardiac care e Within a narrow range on the first,
unit to second and third days after ToC
general ward e Within a wider range after meals on
the first, second and third days after
ToC

Percentage of hypoglycaemia episodes on the
first, second and third days after ToC
Deaths
Rates of main non-lethal cardiovascular
complications

2011 Nordenholz Abstract Anticoagulant Clinical care Emergency A standardized electronic Laboratory ordering practices

et al.[2] pathway department  order set Readmission to an emergency department
to primary (ED)
care Readmission with deep vein thrombosis (DVT)
2011 Regeret Article  Anticoagulant Discharge Hospital to Patients identified by Percentage patients with pharmacist
al.[3] pathway primary care  scanning computer- coordination documented
based reports. Pharmacist time spent per patient
Data collection. Recurrent venous thromboembolism (VTE)
Major bleeding
2011 Schillig et Article  Anticoagulant  Pharmacist Hospital to Not described Enrolment in anticoagulation clinic
al.[4] involvement  primary care Documented inpatient-to-outpatient provider
contact

Documented inpatient provider-to-
anticoagulation clinic communication

Patient follow-up with the anticoagulation
clinic within five days of discharge
Composite of any INR' over 5, any episode of
major bleeding or development of new

1 INR stands for international normalised ratio, a blood test used to determine response to vitamin K antagonists (for example warfarin).
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Author and

year

Intervention
to improve

Article Medication
or type
abstract

Care
Transition

Electronic Health
System Use

Measures used

2011 Stafford et

al.[5]

2012 Falana et
al.[6]

2013 Martin lll et
al.[7]

safety

Article  Anticoagulant  Pharmacist
involvement

Abstract  Anticoagulant  Pharmacist
involvement

Article High-risk Pharmacist
medications involvement

Hospital to
primary care

Hospital to
outpatient
clinic

Hospital to
primary care

Not described

Not described

Pharmacy computer
system produced a
report identifying

patients taking HRMs.

thromboembolic events within 30 days of
hospital discharge

Major bleeding events within 90 days of
discharge
Thromboembolic events
Rates of death
Other adverse events (including minor
bleeding)
Unplanned hospital readmissions
INR:
e Control at eight days post-discharge
and to day 90
e Rates of INR over 4
e Rates of INR within, below or above
the therapeutic range
Rates of persistence with warfarin therapy
Major or minor bleeding
Thromboembolic events
INR greater than 5
Anticoagulation-related readmissions:
e Emergency department (ED) visit
e Readmission within 30 days of
discharge
Successful ToC to the next care provider at
discharge.
Percentage of discharge orders requiring
resolution of:
e Medication safety recommendations
e Inadequate warfarin follow-up
arrangements
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Electronic Health Measures used

System Use

Care
Transition

Intervention
to improve

Medication
type

Article
year or

Author and

2014

2014

2015

2015

Falconieri et
al.[8]

Martins et
al.[9]

Padron et al.

(10]

Dunn et
al.[11]

abstract

Article

Abstract

Article

Article

Anticoagulant

Anticoagulant

Anticoagulant

Anticoagulant

safety

TOC
programme

Outpatient
clinic

Anticoagulati
on
stewardship
program

Information
pack

Emergency
Department
to primary
care

Outpatient
clinic to
primary care
Hospital to
outpatient

Hospital to
outpatient
clinic

Not described

Not described

Not described

Retrospective
administrative database
review. Electronic health
record use not

e Unintentional medication changes
Rate of physician acceptance of the team’s
clinical recommendations

Follow up:
e Percentage of patients who attended a
follow-up appointment by 30 days
e Time to follow-up appointment post-
discharge
Self-reported anticoagulation adherence
Readmission rates
Patient satisfaction
Time in therapeutic range
Thromboembolic events
Number of bleeding events
Clinics:
e Number of patients seen in clinic
e Percentage of patients with
therapeutic, subtherapeutic or
supratherapeutic INR at clinic
appointment
e Appointment attendance
Adverse events:
e Bleeding
e Thromboembolic events
Readmissions to hospital or ED
Change in the frequency of obtaining an INR
value within 10 days of discharge
Percentage patients attaining a therapeutic
INR level within 10 days of discharge
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Author and

year

Article Medication
or type

Intervention

to improve

Care
Transition

Electronic Health
System Use

Measures used

2015

2015

2016

2017

Quach et
al.[12]

Yilmaz et
al.[13]

Ha et al.[14]

Bryant et
al.[15]

abstract

Abstract  High-risk
medications
Abstract  High-risk
medications
Article Anticoagulant
Abstract  Anticoagulant

safety

Medication
reconciliation

Medications
reconciliation
and
discharge
counselling
Standardised
protocol

Pharmacist
involvement

Primacy care
to the
Emergency
Department
Hospital to
primary care

Hospital to
primary care

Emergency
department
to primary
care

described.

Not described

Not described

Patient with medication
interactions were
identified retrospectively
using electronic health
record.

Standardised data
extraction form
developed.

Not described

Clinician satisfaction

Potential for errors discovered to cause
patient harm or discomfort

Adherence

Rate of medication reconciliation discrepancies
Readmission rates

Patient satisfaction

Time in therapeutic range
Rates of the following during the time of
interaction or within 30 days of antimicrobial
discontinuation:

e Thromboembolic events

e Major bleeding events
Documentation rates of significant
antimicrobial-warfarin interactions
Percentage of patients who received
appropriate anticoagulation at time of
discharge
Number of patients with a pharmacist
intervention
Rates of patient education provided prior to
discharge
Time to outpatient follow-up
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Author and

year

Article
or
abstract

Medication
type

Intervention
to improve

Care
Transition

Electronic Health
System Use

Measures used

2017 Castelliet
al.[16]

2017 Chamoun et
al.[17]

2017 Weiet al.[18]

Article

Article

Article

Anticoagulant

Anticoagulant

Insulin

safety
Information
pack for
patients

Standardised
protocol

Remote
glucose
monitoring

Hospital to
primary care

Hospital to
primary care

Hospital to
primary care

A daily report generated
to identify patients
diagnosed with VTE
prescribed rivaroxaban.

A report was generated
from a patient database,
and data collected from
electronic healthcare
records.

Remote monitoring of
glycaemic control using a
web-based
communication portal.

Percentage of patients who:
e Transitioned to rivaroxaban 20 mg daily
on day 22
e Had greater than 90% adherence
e Stopped rivaroxaban for any reason
Adherence
Patient understanding of correct dose and
timing of medication
Overall satisfaction (patient)
Rates of:
e Minor bleeds
e Events that required contacting
physician or visiting an emergency

department
e Recurrent VTE
e Death
Bleeding:

e Rates of bleeding events

e INR on day bleeding occurred

e Severity of bleeding event

e Total number

INR:

e Composite of changes by 0.5 or more
per day or INR greater than 4 during
inpatient stay and follow up

Percentage of patients achieving a therapeutic
stable INR by day 7 and by day 14

Mean blood glucose level

Exploratory outcomes of
hypoglycaemia/hyperglycaemia

Insulin titration frequency
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Author and

year

Article
or

Medication
type

Intervention
to improve

Care
Transition

Electronic Health
System Use

Measures used

2017

2018

2019

2019

2020

Zdyb et
al.[19]

Herges et
al.[20]

Dempsey et
al.[21]

Pyrlis et
al.[22]

Kapoor et
al.[23]

abstract
Article

Article

Abstract

Article

Article

Anticoagulant

High-risk
medications

High-risk
medications

Insulin

Anticoagulant

safety
Counselling
and
education

Pharmacist
involvement

Pharmacist
involvement

Transition
diabetes
team

Pharmacist
involvement

Emergency
department
to primary
care

Hospital to
primary care

Hospital to
primary care

Hospital to
primary care

Hospital to
primary care

Electronic health record
used to identify patients
requiring interventions.
Standardised electronic
form for documentation.

Electronic health record
used to calculate risk of
patient death or
unplanned readmission.
Used to calculate
percentage of drug
therapy problems and
medication discrepancies
metrics.

Not described

Not described

Nurse reviewed
medication list and
provided an up-to-date
colour version with
instructions to the
patient by mail.

Appropriateness of medication dosing

Rates of prescription collection

If patient had contacted or seen their primary
care provider

Documented readmission or representation to
a hospital within 90 days potentially related to
anticoagulation

Readmission risk at 30, 60 and 180 days
Number of drug therapy problem
recommendations for all medications and
HRMs

Percentage of recommendations that were
acted on by the clinician within 7 days
Number of medication discrepancies for all
medications and for HRMs

Average number of medication discrepancies
per patient

Number of medication access issues resolved
30-day medication related hospital
readmissions

Hospital readmissions and emergency
department presentations

Patient satisfaction

Change in HbAlc

Quality of care transition using Coleman et al.'s
Care Transition Measure (CTM)

Patient knowledge regarding anticoagulation,
interactions, risks, signs, and symptoms to
report to prescriber

Anticoagulant beliefs
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2020

2020

2020

2021

Author and

year

Liang et
al.[24]

Lim et al[25]

Tyedin et
al.[26]

Andre et
al.[27]

Article
or
abstract
Article

Article

Article

Abstract

Medication
type

Anticoagulant

Anticoagulant

Anticoagulant

Anticoagulant

Intervention
to improve
safety
Pharmacist
involvement

Outpatient
clinic

Pharmacist
involvement

Medication
Reconciliatio
n

Care
Transition

Hospital to
primary care

Emergency
department
to outpatient
clinic
Hospital to
primary care

Primary care
to hospital

Electronic Health
System Use

Not described

Guidance to clinicians via
an electronic clinical
decision support tool.

Electronic health record
used by pharmacists to
chart and monitor
warfarin. Electronic
health records used for
data collection.

Not described

Measures used

Proportions of time within the target INR
range during follow-up period
Proportions of time within the expanded
target range during follow-up period
Time spent outside the critical INR range (<1.5
or>5.0)
Adverse events:

e Bleeding

e Recurrent thrombosis

e Death
Readmission
Warfarin-related knowledge level
Readmissions
Thromboembolic events
Bleeding events

Proportion of patients:
e With an INR greater than 5.0
e Readmitted relating to anticoagulation
e With a complete warfarin dose plan at
discharge
e With warfarin related errors during
admission
Frequency and type of reconciliation
discrepancies at admission and discharge
Patient knowledge
Medication discrepancies rated for severity
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Author and

year

2021 Bakey et

al.[28]

2021 Bawazeer et
al.[29]

2021 DeSancho et
al.[30]

Article
or
abstract
Article

Abstract

Journal

Care
Transition

Intervention
to improve
safety

Medication
type

Anticoagulant  Pharmacist Emergency
involvement  department
to primary
care
High-risk Medication Hospital to
medications Reconciliatio  primary care

n, counselling
and follow up

Anticoagulant  Counselling Hospital to
and primary care
education

Electronic Health
System Use

EHS used to identify
eligible patients and
document pharmacist
recommendations.

EHS used to identify
patients on insulin
and/or warfarin and for
data collection

Not described

Measures used

Rates of issues relating to care components:
e Anticoagulation medication errors at
discharge
e Patient counselling on anticoagulation
e Anticoagulation prescription at
discharge
Adverse events:
e ED or hospital admission for bleeding
within 30 days
e ED or hospital admission for VTE within
30 days
Adverse events:
e Readmission rate within 30 days of
discharge
e Time to first unplanned health care
utilization
Time to the first outpatient clinic visit
Disease-specific parameters (glycosylated
haemoglobin (HbA1C) and INR
Number of medication-related problems
identified during the reconciliation stage
Patient satisfaction with the service
Scheduled follow up appointment
Re-admission rates
Adverse events:
e Recurrent thrombosis
e Bleeding events
Adherence
Anticoagulant recall errors:
e Dose
e Dose frequency
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Author and Article Medication Intervention Care Electronic Health Measures used
year or type to improve Transition System Use
abstract safety
2021 Gurwitz et Article High-risk Pharmacist Hospital to Communication with Number of adverse drug-related incidents
al.[31] medications involvement  primary care  primary care team Clinically important medication errors

through the EHS relating
to medication safety.
Data collection.

2021 Kane-Gill et Article High-risk Pharmacist Primary care  Electronic clinical Patient care recommendations evaluated by
al.[32] medications involvement  to nursing surveillance system degree of harm prevented
home highlighting medication
risks.
2021 Magny- Article Insulin Discharge Hospital to Patients identified by Adherence
Normilus et intervention  primary care  scanning EHS reports. Monitoring:
al.[33] Data collected using e Glycaemic control - change in Alc 60 to
hospital's clinical data 120 days after discharge compared
repository. with the Alc in the 90 days before or at

the time of index hospitalization
e Proportion of monitored patient-days
with severe hypoglycaemia (less than
40 mg/dL) within 30 days of discharge
Readmissions

2021 Zabrosky et Abstract  High-risk Standardised Hospital to Not described Rate of referral to outpatient follow-up
al.[34] medications protocols for  primary care Readmissions
ToC Successful TOC protocol completion where

evaluation/performed and documentation of
following documented:

e Baseline laboratory values

e Therapeutic drug monitoring

e Intravenous access

e Drug-drug interactions

e Medication availability

e Patient counselling on medications

e Pharmacist documentation in discharge
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Author and Article Medication Intervention Care Electronic Health Measures used

year or type to improve Transition System Use
abstract safety

letter
Pharmacist time
Rate of inappropriate protocol initiation

2022 Lazaro Cebas Article High-risk Pharmacist Hospital to Not described Readmissions
et al.[35] medications involvement  primary care Cost of intervention
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