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2006 1,682,217 10,968 0.65%
2007 978,115 3,745 0.38%
2008 937,085 6,514 0.70%
2009 1,298,750 8,380 0.65%
2010 1,479,981 23,770 1.61%
2011 1,449,694 19,781 1.36%
2012 1,601,560 18,329 1.14%
2013 1,704,629 17,235 1.01%
2014 1,792,965 16,331 0.91%
2015 1,748,860 14,726 0.84%
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K% ER ISR (Drug Interaction Facts, by Wolters Kluwer Health;:
Micromedex® database online) FTEFRZ EEZRNXOIERAME » EZE 2016
FEHA 2167 dHEELAL GAFE TR o F TG HIRACEFRER - BT
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SEPRTT) o Hrp 1224 40 (56 %) SBERIZEARH S REZEIVCEIEA - BATTEE
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96.00% - 94.76% - -

94.00% -
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2010 2011 2012 2013 2014 2015 2016
FE

TR E A58 © SNRIBET (=R ¢ 92.47 %) ~ RA(ERME R
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ZoRE EEE  |EEE (%)|pvaue

®ERHE

AR 48,868 44,035 90.11| <0.0001
oAV, 25,461 23,545 92.47

HAt 36,084 33,176 91.94
THEFERRE R

P4 G BEESIE 561 441 78.61] <0.0001
NS LR 16,128 14,550 90.22

B P I ZH S 2 7 31,750 29,189 91.93

B HIEIE FH e i IR e 61,284 55,954 91.3

R {50 P SR L A 6 654 589 90.06

FEER BN s O 33 31 93.94
EAEEIE A

N 92,246 84,510 91.61| <0.0001
= 18,167 16,246 89.43

* Chi-square test
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valproaic acid & RymE OGS  FETRHFMEN M EEHRFEOSEEL
B B ESESEMENFRE warfarin EEBIEIN - ESHUARIIIE AR - INR £
B > DU HERSE I - B B E A E SR R BN R E R ELR
(significance=5) > EEEOFFAIFESH] INR o HIEAS EAEFAIEGE R 24 /NN E3E
4 H EBHEERE PR EE » BUARERH 2014 4 10 A B ILAH S AR E T~ - D,
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RN ~ Warfarin-valproaic acid ZmXX OEFREE R EIIES T

2012/10- 2014/10-
2014/9 2016/10
(G224 @A) (FE25#EAH) p-value’
Valproic acid-warfarin
Warfarin i@ 5= (/H) 12,569 (523) 11,458 (458)
Valproic acid e i&E (/H) 11,052 (460) 11,046 (441)
Warfarin f1 valproic acid & - =4EH1 23,621 22,504
WOtHE TS GRritHETE D) 47 (0.20) 30 (0.13) 0.0842
Spironolactone-warfarin
Warfarin B 7= (/8) 12,569 (523) 11,458 (458)
Spironolactone fE = (/H) 15,601 (650) 16,844 (673)
Warfarin fI spironolactone B ;7 E44F1 28,170 28,302
WOt TE CHRritHETE D) 289 (1.0) 230 (0.8) 0.0079
Sucralfate-warfarin
Warfarin 2 5& (/H) 12,569 (523) 11,458 (458)
Sucralfate e H&E (/H) 3,818 (159) 3,385 (135)
Warfarin fll sucralfate & 7 B4&8F0 16,387 14,843
Wit & Gt JTE kL) 21 (0.12) 17 (0.11) 0.7303
Tigecycline-warfarin
Warfarin 2 5& (/H) 12,569 (523) 11,458 (458)
Tigecycline &= (/) 1,908 (79) 2,668 (106)
Warfarin fll tigecycline Ji& J7 = 48H1 14,477 14,126
Wit & CorptHETE kL) 12 (0.08) 17 (0.12) 0.3197

* Chi-square test

(Z) RGHSCBREIEETFE(Systematic review)
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Review question(s)
Overarching question: How can alert fatigue/override rate be reduced to improve the effectiveness and acceptability
of prescribing safety alerts in CPOE-CDSS?

Individual research questions supporting the overarching question will be mapped on to a Plan-Do-Study-Act (PDSA)
conceptual model.

Plan (Design stage): What factors associated with alert fatigue/override have been identified that need to be discussed
and/or modified?

Do (implementation stage): What strategies have been developed to modify the factors associated with alert
fatigue/override?

Study (evaluation stage): What is the impact after modifying the factors associated with alert fatigue/override?

Act (feedback stage): How do findings from the evaluation stage inform further actions required for continuous
improvement of prescribing safety alerts?

This systematic review will be conducted as a mixed methods review with two parts of evidence synthesis processes:
* Partl: Synthesising with intervention studies to inform the evaluation and feedback stages of the PDSA model ¢
Part2: Synthesising with both published literature reviews and intervention studies to cover all stages of the PDSA
model.

Searches

MEDLINE, Embase, PsycINFO, Web of Science and Cochrane Library will be searched from inception. Google will
be searched to locate grey literature, and PROSPERO will be searched for ongoing or completed systematic reviews.
Clinicaltrials.gov and WHO International Clinical Trials Registry Platform (ICTRP) will be searched for ongoing
trials.

No time limit, language restriction or study design filter will be applied.

Types of study to be included

We will include primary intervention studies (for Part 1 & 2) and published literature reviews (for Part 2), and
conduct a mixed methods review with two parts of evidence synthesis processes.

Part 1 Synthesis with intervention studies:

Primary intervention studies that have quantitatively examined the effects of one or more modification strategies on at
least one of the outcomes stated below will be included. Eligible study designs include randomised controlled trials,
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non-randomised controlled studies and other quasi-experimental studies, interrupted time series and uncontrolled
before-and-after studies.

Part 2 Synthesis with literature reviews and intervention studies:

In addition to the primary intervention studies already included in Part 1, we will also include published literature
reviews in Part 2. For the purpose of this review, literature reviews are defined as published papers that have either
described how relevant literature was identified (e.g. as in a systematic review) or described a stage of “literature
review” in the preparation of the published work.

Condition or domain being studied
Alert fatigue and/or alert override of prescribing safety alerts in computerised physician order entry (CPOE) and
clinical decision support systems (CDSS)

Participants/ population
Any prescribers who initiate prescribing in a medical IT system with prescribing safety alerts will be included
regardless of the level of medical settings or the type of patient population.

Studies that sampled prescriptions issued by above prescribers through a medical IT system with prescribing safety
alerts will also be included.

Intervention(s), exposure(s)
Any modification strategies aimed at reducing alert fatigue/override rate and/or improving the effectiveness and
acceptability of prescribing safety alerts in CPOE-CDSS will be included.

Comparator(s)/ control

Comparators are prescribing safety alerts with original design (this could be a concurrent comparison group without
the intervention being introduced or a historical comparison group before the intervention was introduced), or
prescribing safety alerts modified with different strategies.

Context
Settings:

Any levels of medical care provided or any types of care organisation will be included.

Prescribing safety alerts:

Any types of safety alerts that could be triggered in the process of prescribing will be included, except treatment
guideline and treatment protocol alerts, drug-dispensing safety alerts for pharmacists, drug administration safety alerts
for nurses, and any other safety alerts not related to prescribing. Either interruptive or non-interruptive alerts will be

included.

Outcome(s)
Primary outcomes
Included studies need to have analysed at least one outcome related to the following measurements:

* Descriptive process measures (e.g. alert rates, alert override rates, alert acceptance rate)

* Quality process measures (e.g. appropriateness of alerts [e.g. sensitivity and specificity], appropriateness of
prescriber’s responses to alerts, prescribing errors), or other process measures related to prescribing safety

* Clinical outcomes (e.g. adverse drug events)

Secondary outcomes
Prescribers’ acceptability and prescribers’ satisfaction.
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Data extraction, (selection and coding)
Data selection and coding:

Two reviewers will follow the same process to select and code studies independently.

(1) Literature search results will be uploaded to EndNote software for study selection and collaboration among
reviewers.

(2) After initial literature search, we will remove duplicated records.
(3) Titles of the remaining records will be screened to exclude irrelevant studies.

(4) The abstracts (and full-texts where needed) for records which pass through this stage will be checked against the
selection criteria mentioned above.

(5) Potentially relevant studies not meeting eligibility criteria will be tagged.
(6) Based on study design, eligible records will initially be coded as “intervention studies” or “literature reviews”.

With the broad review questions and inclusive eligibility criteria, we expect to have a large number of potentially
eligible studies. Therefore, we will examine key features (e.g. study design, the particular care settings, alert types,
and outcome measurements used) of those studies that have been selected following the initial selection process. The
review questions and inclusion criteria may be further refined at this stage to ensure that our review will include the
most relevant and reliable evidence while maintaining the practicality and timely completion of the review. Any
amendments introduced will be documented as a revision in the PROSPERO registry.

Data extraction:
e Part 1:

We will extract data from included intervention studies using standard data extraction forms (Cochrane EPOC data
collection form).This form will be modified and used to extract specific information for this review.

e Part 2:

From each included literature review, the findings of factors associated with alert fatigue/override and/or proposed
modification strategies will be extracted.

Risk of bias (quality) assessment
Part 1:

To assess possible risk of bias of randomised and non-randomised controlled studies and interrupted time series, we
will use the risk of bias criteria proposed by EPOC review group. For assessing one group pre-post studies (without a
separate control group), we will use the study quality assessment tool proposed by NHLBI of U.S. Department of
Health and Human Services.

Part 2:

We will assess the quality of included literature reviews using modified CASP systematic review checklist.

Strategy for data synthesis
Part 1:

Where data are available, we will examine the correlation between these different types of measures across studies.
Our primary analyses are:

* Correlation between changes in alert rates and changes in alert override rates
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* Correlation between changes in alert override rates and changes in the appropriateness of prescriber’s responses
* Correlation between changes in alert override rates and changes in clinical outcomes

The hypothesis to be tested is that reduction in alert rate would reduce alert override rate and alert fatigue, which in
turn will improve the appropriateness of prescriber’s responses (reduced prescribing errors) and lead to better patient
outcomes (reduced adverse drug events).

Subject to available data, we will quantitatively evaluate the impact of targeting different alert types, and/or use of
different modification strategies on process measures, clinical outcomes and/or prescriber satisfaction through
random effects meta-analyses, subgroup analyses and/or meta-regression. If it is not possible to carry out these
analyses (e.g. due to heterogeneity between studies), findings from individual studies will be tabulated and
summarised narratively.

Part 2:

In order to collate emerging quantitative evidence from intervention studies and findings from included literature
reviews on different strategies to improving prescribing safety alerts and their components, we will use the textual
narrative approach to synthesising evidence and formulate recommendations to cover all four stages of the PDSA
model. There are three steps of textual narrative synthesis:

* Step1: Categorising included intervention studies and findings from included literature reviews
* Step 2: Synthesis within study types
* Step 3: Synthesis across study types

Analysis of subgroups or subsets

As stated above, we will explore the impact of targeting different care settings , different alert types, and/or use of
different modification strategies on process measures, clinical outcomes and prescriber satisfaction through subgroup
analyses and/or meta-regression where suitable data are available.

Contact details for further information
Ms Wu

Warwick Medical School
University of Warwick
Coventry CV4 7AL
United Kingdom
97451005 @ntu.edu.tw

Organisational affiliation of the review
Warwick Medical School, University of Warwick, UK

http://www?2.warwick.ac.uk/fac/med

Review team

Ms Chia-Wei Wu, Department of Pharmacy, National Taiwan University Hospital, Taiwan

Dr Yen-Fu Chen, Division of Health Sciences, Warwick Medical School, University of Warwick, UK

Dr Xavier Armoiry, Division of Health Sciences, Warwick Medical School, University of Warwick, UK

Dr Danai Bem, Institute of Applied Health Research, University of Birmingham

Professor Richard Lilford, Division of Health Sciences, Warwick Medical School, University of Warwick, UK
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