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Adelaide, SA 5000, Australia. and therefore, it is important to ensure that resources are used efficiently. Patient

Email: madeline.spencer@utas.edu.au prioritization tools for clinical pharmacists have been proposed via many studies, but
are generally adult-based and/or have not been validated to confirm their effective-
ness. The aim of this study was to create, pilot and validate a patient prioritization tool
to be used by pharmacists providing clinical pharmacy services to paediatric patients.
Methods: A two-phase (retrospective and prospective) observational audit of phar-
macists' interventions collected via notes made on their ward handover information
sheets and patient case notes was conducted over a 2-year period in a tertiary pae-
diatric hospital. A patient prioritization tool was created based on pharmacists' inter-
ventions in real time. This tool could be used at the start of the working day (without
the need to review the patient or their case notes) to identify patients who would
benefit most from a clinical pharmacist review. The tool was validated for effective-
ness and selectivity.
Results and discussion: The tool was easy to use and effective in identifying that
43% of paediatric inpatients did not require a routine clinical pharmacist review. It
had 98% specificity in identifying patients who require a pharmacist intervention. It
could be easily used at the start of the day to select patients for pharmacist review.
What is new and conclusion: A new patient prioritization tool has been developed
and validated for identifying paediatric inpatients requiring clinical pharmacist review.
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1 | WHAT IS KNOWN AND OBJECTIVE within allocated resources, and therefore, it is important to ensure

that resources are used in the most efficient way.

Pharmacists play an integral role in paediatric patient care by en- In Australian paediatric pharmacy practice, there is an expecta-

suring the safe and optimal use of medications. However, increasing tion that clinical pharmacists will ‘review every patient every working

demands on pharmacists' time make it challenging to meet requests day’. However, this is not always the most efficient use of pharmacists'

J Clin Pharm Ther. 2020;00:1-7. wileyonlinelibrary.com/journal/jcpt © 2020 John Wiley & Sons Ltd 1


www.wileyonlinelibrary.com/journal/jcpt
mailto:﻿￼
https://orcid.org/0000-0001-9440-6885
mailto:madeline.spencer@utas.edu.au
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjcpt.13295&domain=pdf&date_stamp=2020-10-22

2 Wl LEY—M"-EIM : . SPENCERET AL.
Clinical Pharmacy and Therapeutics
Patient Details Notes Results
WARD: AD-ADOLESCENTUNIT
[ciinical unitMEDICAL UNTT C Status:H 23106/2020 09:29 PHOS 089 mmolL
SITUATION: BACKGROUND: CREAT 76 umoliL NA 139 mmolL
# Anorexia Nervosa Anorexia nervosa K 37 mmoliL ur S8 mmolL
# Suicidal ideation/attem pted ingestion - ECTceased Selfharm ALT 31 UL 0970672020 10:13
# Absconding attempis ocD ALP 131 UL HB 158 o
Day: 381 # LEVEL 3ITO (25/11) LFT derang - negative autoimmune screen,  [AST 32 UL LY. 218 xipaa
EATING DISORDER 17/6/19 largely resolved CA 249 mmolL WCC 432 x10°94
AlertGeneral Alerl - Domestic Resolved issuss 10/1 - Completed 1st cycle of ECT (12 treatments)  |M9 087  mmoil

Violence

# Deranged LFTs

# Wounds: both hands, both thighs incl left lateral
thigh + toes

# Cellulitis - L middle digit

# HbAalc-5.3%

# Raised prolactin 2nd to olanzapine - resolved

# Early Puberty

# Constipation

ASSESSMENT:

M RIbrain 21/11 + 20/4 - Stable appearances to the
known left anterior temporal arachnoid cyst.

E cho 30/3/20 - NAD

H olter - normal

(Completed ECT

NOTES:

C hief of Psychiatry has reviewed_

current care and restraint is necessary and legal

14/2 - Completed 2nd cycle of ECT (12 treatments)
Incidental renal cyst - for rpt ultrasound in 12 months

- 4 hour restraint: medical review, psych to be
notifed

- B hours: psych review, medical o be notified
- Psych:

psych reg

Weight once a week (M ondays)

Fortnightly bloods - next due Tues 7I7 [ ]

Restraint free day Sun + Thurs

Extra 3rd restraint free day Tues 30/6

DISCHARGE PLANS:

Renal Feb 2020 - no cysts on kidney but motion
re-do renal scan in 12 months, no treatment needed
for now

FIGURE 1 Example of an ‘OACIS’ handover sheet

time as a number of patients require minimal pharmacist input during
their admission due to there being few, if any pre-admission medi-
cations, a limited use of inpatient medications and no medicines re-
quired on discharge. Additionally, many Australian hospitals currently
only provide a five-day-per-week clinical pharmacy service. As staff-
ing resources are limited, it is important that pharmacy departments
review the way they currently provide services to ensure they are
getting the best outcomes from the available resources.

One way forward would be to provide clinical pharmacy ser-
vices to the more complex patients who would benefit the most
from a clinical pharmacist input. A number of patient prioritization
tools have been developed for general patient groups, utilising both
paper and electronic medication management systems.’> Most of
these tools rely on events occurring during admission to determine
a patient's potential risk by using surrogate markers such as use of
high-risk or high-cost medications, pre-existing chronic medical con-
ditions, abnormal laboratory values, extra monitoring requirements
(eg therapeutic drug monitoring), frequent re-admissions to a health-
care facility and admission or transfer to higher acuity wards. 2613
Published patient prioritization tools are generally adult-based and/
or have not been validated to confirm their effectiveness at identi-
fying priority patients. One systematic review of available patient
prioritization tools for general patients highlighted that only 59% of
tools were validated.? However, a key conclusion of these studies
was the positive impact of assessment tools on both patient care and
provision of pharmacy services.?

o Red—highest priority requiring daily pharmacy review

e Yellow—requiring less intensive patient monitoring (reviewing
every second day)

e Green—requiring minimal pharmacy input (not reviewed again

until discharge)

The patient prioritization tools can also aid less experienced phar-

macists or clinical pharmacy assistants in identification and prioritization

of patients for their input based on pharmaceutical care requirement
within a paediatric population.*>® Similar to the tools created in adult
settings, the paediatric prioritization tools focus on pharmaceutical
care issues to identify high-risk patients who require a pharmacist re-
view. Criteria highlighting the need for daily review include patients
prescribed high-risk medicines, those prescribed psychotropic med-
ication, receiving continuous infusions and those with severe, acute
kidney injury.*>Y? However, despite the above, no validated patient
prioritization tool is currently available for use in a paediatric setting.

The aim of this study was to create, pilot and validate a patient
prioritization tool to be used by pharmacists providing clinical phar-
macy services to paediatric patients in a healthcare system without
an integrated electronic medication management system (EMM).

2 | METHOD

2.1 | Practice setting

The study was undertaken at the Women's and Children's Hospital
(WCH)in Adelaide, Australia. Thisis a tertiary paediatric and obstetric
facility with 160 paediatric, 50 neonatal and 90 obstetric funded bed
spaces. Only patients admitted to the paediatric beds were included
in the study. The hospital currently does not have an integrated elec-
tronic medication management system and uses a combination of
paper-based and electronic systems. Prescribing and patient medi-
cal records are on paper. Telus Health's Open Architecture Clinical
Information System (OACIS) is primarily used for viewing imaging
and pathology information but is also used for medical, nursing and
pharmacy handover notes and discharge summaries.

At the start of each working day, clinical pharmacists use OACIS
to generate a hard copy ward list, which details all patients on the
ward as in Figure 1. This aids in their workflow in terms of patient
background, admission reason and admitting clinical teams, clinical

status and need for prioritization.
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2.2 | Ethics approval

This research was approved by the Women's and Children's Hospital
Network (WCHN) Research Ethics Committee (reference number:
1001A/March/2021).

2.3 | Study design

This study consisted of two observational audits of pharmacists'
OACIS handover sheets (including their documentation of interven-
tions and daily work on these sheets) and patient case notes. A lit-
erature review was conducted for published paediatric prioritization
tools. A paediatric patient prioritization tool (PPPT1) was developed
using the guidance available from the literature and a ‘brainstorming’
session with the senior paediatric clinical pharmacy team at WCH to
ascertain their views about which patients they would consider high
priority. Patients in critical care areas including haematology/oncol-
ogy, paediatric and neonatal intensive care units were all considered
to be high priority, requiring a daily pharmacist review.

2.4 | Phase 1—March/April 2018

The clinical pharmacists were asked to undertake ‘business as usual’
with the expectation that all patients would be seen each work-
ing day (Monday to Friday). This part of the study was conducted
over a 2-week period. Pharmacists were required to highlight any
patient requiring a ‘beneficial patient-specific activity/intervention’
on their OACIS patient list, which were then collected and analysed.
A beneficial patient-specific activity/intervention included a useful
medication history (eg multiple medications), requirements to have
regular medication charted, medication dosing errors corrected,
order clarification, additional information added to medicine charts,
medication approvals/consents, discharge counselling, creation of
medication profiles, therapeutic drug monitoring (TDM), referrals
from other hospital staff or the dispensary. It was important to note
that this list was not exclusive, and it was up to the clinical judge-
ment of the pharmacist to consider what activity/intervention they
thought was worth recording.

The investigators applied the PPPT1 to each patient listed on the
collected sheets to identify whether the tool would have identified
them as a priority patient. Patient medical records were consulted to
gain additional information regarding a patient's need for pharmacist
input. The tool was also applied to patients who were not seen by
the pharmacist or seen but did not need any pharmacist interven-
tion, to determine the specificity of the tool in selecting the correct
patients.

Based on these initial results and after discussion amongst the
project team, the PPPT1 was adjusted and version 2 of the prioriti-

zation tool was created (PPPT2).

3
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2.5 | Phase 2—January/February 2019

Over a six-week period, the clinical pharmacists undertook ‘business
as usual’ and highlighted patients requiring beneficial patient-specific
activity/intervention onto their OACIS sheets as in phase 1. These
lists were then collected and analysed.

Two extra copies of the ward OACIS sheets were also printed out
each morning. One junior pharmacist (first year post-graduation) and
one senior pharmacist (ten plus years as a clinical pharmacist) ap-
plied the PPPT2 to all the OACIS sheets and categorized the patients
as to their priority status.

The clinical pharmacists' (on the wards) annotated OACIS sheets
were then compared to the junior and senior pharmacist annotated
sheets to assess whether the same patients received any benefi-
cial patient-specific activity/intervention by the clinical pharmacist.
Differences in junior and senior pharmacists' categorization of pa-
tients, using the tool, were investigated to determine how pharma-
cists with different levels of experience would interpret the tool and
apply it.

The data collected from the above were used to further modify
the tool to the final version (PPPT3) (Figure 2).

3 | RESULTS AND DISCUSSION
3.1 | Phase 1 using PPPT 1—March/April 2018

A total of 300 patients were admitted to the study wards over the
two weeks of data collection. The breakdown of patients seen by the
pharmacists and identified by PPPT1 is detailed in Figure 3.

70% of patients were identified by the tool as requiring a phar-
macist review. 28% of these patients were not identified by the clin-
ical pharmacists as needing a pharmacist input, making them false
positives. The reasons for the tool identifying these additional pa-
tients included chronic medical conditions, infections/sepsis, high-
risk medicines, specialist medical teams and seizures. Further work
was required to reduce these numbers.

The tool identified 93 of the same patients that the clinical phar-
macists identified as having required pharmacist input (97), giving it a
96% specificity in identifying patients for pharmacist review.

Case notes were reviewed of the four patients that the clinical
pharmacist intervened for but the tool failed to identify. These re-
vealed the following reasons for non-identification for three of the
patients:

e Patients with chronic medical conditions admitted for surgical
procedures. Their chronic medical conditions had not been listed
on the OACIS handover sheet at the time of review

e Patients on high-risk medications identified from medication
chart review, but these were not listed on the OACIS handover

sheet
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Paediatric and Neonatal Patient Prioritisation Tool for Pharmacist Review

FIGURE 2 WOCH paediatric patient

prioritization tool (v3)

Priority | Criteria

e In hospital for >3 days and not reviewed
¢ Identified through handover from the day before
e Critical care areas (PICU, NICU Oncology)

As identified by OACIS

e Patients with a chronic medical condition

3
2
3
14 (excluding: OSA, Constipation, Eating Disorders,
7 DKA)
'g o |V antibiotics
£ e Prescribed a high risk medicine (APINCHEN)
& e Patients admitted under a specialist team
i (excluding: Pul-Med, Gastro, ENT, Ortho, Dental)
° e Seizures
= e Abnormal lab results*
3 c
[} = 5'3’ ° @ e Remaining patients on ward
x = o E E (total number of patients on ward minus both high and
i) g SN0 low priority)
> HE = o |dentified through handover from day before
1 9 y
= o
P
o
E e Patients on a Criteria Lead Discharge (CLD)
1 pathway
2 e Patients following a standardised care pathway
'6 5 e Bronchiolitis (and no other risk factors/chronic
3z3 conditions
o
3398 e Patients having tonsillectomy and adenoidectomy
22 e Simple fractures
-% e Overdoses other than Paracetamol (review NAC)
o e New diabetics/ BGL stabilisation
e Oximetry monitoring

*Abnormal Laboratory Results: Generic lab results on OACIS sheets should include the following information; however,

if other abnormal labs occur use clinical judgment to determine if they are relevant.

Bloods While Cell Count Urea
INR/APTT
- Other
Electrolytes Potassium
Y Sodium LFTs

Serum Creatinine
C-Reactive Protein

***  All referrals (including discharge counselling/reconciliation, TDM, dispensary =~ ***
and nurses/doctors queries) should be prioritised appropriately.

For this study, high-risk medicines were defined using the fol-

lowing acronym:

A Anti-infectives (specifically those requiring
therapeutic drug monitoring)

P Potassium (IV)

Insulin

Narcotics and sedatives
Cytotoxics

Heparin and other anti-coagulants

Epidural/intrathecal agents

Z m T O Z

Neuromuscular blockers

e No high-risk criteria could be identified for the fourth patient

even from the case notes

PPPT1 relies on other healthcare professionals documenting in-
formation into OACIS in a timely manner. Patients with no medical/
nursing OACIS information at the time of the review (117 of 300)
could not be easily analysed by the tool. Ways to better use the de-
fault available information (patient demographics, location in the hos-
pital, admission reason and admitting team) needed to be identified.

The results from PPPT1 trial were used to modify the tool
to improve its specificity and to reduce the number of false
positives—PPPT2.

3.2 | Phase 2 using PPPT2—January/February 2019

There were a total of 1148 patients in the wards during the period

of data collection. The clinical pharmacists reviewed 864 of these
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Total number of
patients

300

. )

Patients NOT identified
as needing input

203

Patients with blank

Patients with OACIS
information available

86

OACIS sheets
117

Patients PPPT1

Patients PPPT1 did

P

Patients identified for
input via "referal"
processses

10

Patients identified as
needing input by the
pharmacist

87

Total number o
patients identified as
needing input

I
Patients PPPT1 did

)

Patients PPPT1 did

NOT identify did identify identify NOT identify
36 93 a
- | — T — | E— — — | ___ I —1—
Chronic Medical Specialist identified as priority Not identified as
Conditions Medical team via case notes priority
8

. . High Risk
Infection/sepsis Medications
11 9

21

Seizures
1

3 1

Breakdown phase one of data collection (using PPPT1)

FIGURE 3 Breakdown phase 1 of data collection

TABLE 1 Number of patients who had ‘useful’ pharmacist
intervention in phase 2 of the project

Percentage of patients

Reason for identification reviewed (n = 864)

Admission medication reconciliation 18%
Charting intervention 18.8%
Discharge medication reconciliation/ 32.6%
counselling
Therapeutic drug monitoring 9%
Regulatory approvals facilitated (ID 6.9%
approvals, SAS approvals and IPU
approvals)
Dispensary queries 7.4%
Medical/nursing queries 16.4%
Handover from previous day 6.2%

Note: NB: The total percentage exceeds 100% as patients could have
more than one reason for identification.

patients and highlighted 420 of these having received a ‘useful’ phar-
macist intervention as in Table 1. The tool identified 647 (56.4%) pa-
tients as high priority, of which 410 patients were the same as those
identified by the clinical pharmacists as needing pharmacist input
(420). The tool was thereby 97.6% specific in identifying patients for
pharmacist review.

During this phase of the study, the usability of the tool was

tested by having both a senior pharmacist and a junior pharmacist

apply PPPT2 to all the patients. This resulted in the senior pharma-
cist identifying 647 (56.4%) of the total patients meeting selection
criteria, whereas the junior pharmacist identified 592 (51.6%) who
met selection criteria. The reasons for these differences were eval-
uated and used to clarify the language and intent within the PPPT2
to create the final version PPPT3.

At the end of phase 2 of the study:

e The tool only failed to identify 2.4% of patients who needed a
clinical pharmacists intervention

e The tool identified 56.4% patients as high priority—needing phar-
macist review

The PPPT2 was further modified based on the above results and
post-discussions with the senior pharmacist team, as follows.

e ‘Referrals from Dispensary and wards’ was removed from the tool
and added as a generic prioritization comment, as the tool works
with the information on the OACIS sheets

e A number of patients picked up by PPPT2 without any pharma-
cist intervention were those who had obstructive sleep apnoea
(OSA), constipation, eating disorders and diabetic ketoacidosis
(DKA) as ‘chronic medical conditions’. These patients often do
not require significant pharmacist interventions on presenta-
tion to the hospital. These medical conditions were excluded
from PPPT3
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o Keeping ‘patients under a specialist medical team’ as a criteria in
PPPT2 identified general respiratory and simple gastroenterology
patients who were in the hospital for very brief visits and needed
symptom management and did not require significant pharmacist
intervention. Complex patients under these teams were found to
be identified by the tool via other selection criterion. This crite-
rion was excluded from PPPT3.

e Some surgical patients, especially neurosurgical patients, had
some significant drugs prescribed and interventions made.
Thereby, the term ‘specialist medical teams’ was changed to ‘spe-
cialist teams’ and simple surgical patients including ENT, ortho-
paedic and dental teams excluded.

e The term infection/sepsis in PPPT2 was non-specific and identi-
fied patients who were on simple oral antibiotics and those who
presented with infection but were no longer infectious. This crite-
rion was changed to patients on ‘IV antibiotics’ in PPPT3

e ‘Seizures’ as a criterion generated a significant discussion and it
was decided that all patients with seizures should be included,
due to the complex medications patients might be on.

e The abnormal laboratory results list was amended to only include
laboratory values that are often affected by medications, for ex-
ample potassium, sodium and INR.

e Several criteria were added to the low priority list, including sim-
ple diabetes management and patients presenting for oximetry

monitoring.

A patient prioritization tool for clinical pharmacists to prioritize
patients is required to ensure best use of their time. This study de-
scribes the multiphase process that led to the development of an ef-
fective patient prioritization tool for paediatric population. The tool
has some similarities to the other published paediatric studies.'>'%?
The advantage of the tool created from this study is that it has been
designed based on real-time pharmacists' interventions rather than
theoretical high-risk criteria for hospitalized patients.

The development of the tool followed a practical approach inter-
laced with the daily provision of clinical pharmacy services, modify-
ing and validating it at each stage. There was constant dialogue with
the front-line ward pharmacy-based personnel, and the experience
of senior pharmacists was invaluable. The usability of the tool was
also tested by using the interpretation of a senior and a junior phar-
macist and the learnings incorporated into the final tool.

The tool has been designed to use information printed in med-
ical and/or nursing handover sheets. Some higher turnover wards
were found to not write much information on their OACIS hando-
ver sheets, and this was found to be a limitation in phase 1 of the
study. However, in phase 2, the basic information documented at
admission, for example admitting team, ward location and reason for
admission, was used to prioritize patients and found to be effective.
The wards with minimal documented OACIS information were the
short-stay surgical wards where patients present for day surgeries
and usually do not require pharmacist intervention. Complex pa-
tients are moved to other surgical wards where the documentation

on the OACIS handover occurs.

The final tool (PPPT3) identifies that only 57% of the paediatric in-
patients are considered high priority for pharmacist review and is 98%
specific in selecting the patients that need pharmacist intervention.
This tool has now been accepted in practice within the pharmacy de-
partment. Discussions are underway as to how the clinical pharmacy
service can be restructured utilising this tool, reducing the review of
low priority patients on the weekdays and the potential to move re-
sources to review high priority patients on the weekends, that is chang-

ing from a conventional 5-day to a 7-day clinical pharmacy service.

4 | WHAT IS NEW AND CONCLUSION

A new paediatric patient prioritization tool based on real-time phar-
macists' interventions has been developed and validated. The tool
is effective in identifying those higher-risk patients who will benefit
most from a pharmacist review. The principles and selection crite-
rion utilized should enable the tool to be used within any paediatric
setting, electronic, paper-based or a mixed system.

Effective use of this tool should provide opportunities to review
the provision of clinical pharmacy services and ensure that services
are provided to those patients who will most benefit from a phar-

macist input.
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