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Alert Fatigue
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Appropriateness of Overridden 

Alerts in Computerized Physician 

Order Entry1

Overall

• Overriden: 46.2%-96.2%

• Appropriate: 29.4%-100%

Drug-Drug Interaction 

• Overriden: 56.3%-95.6% 

• Appropriate: 0%-95%

Renal Dose Adjustment

• Overriden: 74.4%-97.1%

• Appropriate: 27%-87.5%

1Poly TN, Islam MM, Yang HC, Li YJ. Appropriateness of Overridden Alerts in Computerized Physician Order Entry: 
Systematic Review. JMIR Med Inform. Jul 2020;8(7):e15653. doi:10.2196/15653



Approach

• Individualised Surveillance of Pharmacotherapy

• Cosideration of Patients' electronic health records (KISIM )

• Algorithm-based Multi-Agent-System 

= Electronic Surveillance of Medication Orders 

Outcome

• Early Detection of potential Medication Errors

• Prevention of Adverse Drug Reactions

• Improvement of Patient Safety

• Reduction of Costs

KPharm: Our Goals
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Alert 1: multiple rivaroxaban orders
Alert 2: concomitant strong CYP3A4 Inductor
Alert 3: concomitant strong dual CYP3A4 and P-gp Inhibitor 
Alert 4: triple antithrombotic Therapy with a P2Y12 inhibitor different 
from clopidogrel
Alert 5: rivaroxaban therapy in patient with weight >120 kg
Alert 6: rivaroxaban in patient with eGFR < 15 ml/min/1.73 m2
Alert 7: rivaroxaban in patient with eGFR 15-30 ml/min/1.73 m2
Alert 8: probably too high rivaroxaban dose due to kidney function
Alert 9: rivaroxaban 15 mg and with eGFR > 50 ml/min/1.73m2: check 
dose and indication 
Alert 10: probably too high rivaroxaban dose in the triple therapy 

eGFR: estimated glomerular 
filtration rate (ml/min/1.73 m2)
DAT: Dual antiplatelet therapy 
DAT-c: ASS + Clopidogrel
DAT-a: ASS + another 
antiaggregant
R-Dose: Rivaroxaban daily dose

Patient's renal function

Patient's body weight 

Duplicate 
orders

Rivaroxaban 
dose

Drug 
interactions

Comedication

Real-time 
alerts

Algorithm Rivaroxaban



Clinical Decision Support at KSA: KPharm
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KPHARM: Daily Processing of Alerts



Reduction of Anticoagulant Duplication (before/after)

• Introduction 21.8.2018
• Pre- and postperiod: 12 Months
• Patients with DOAK: 1179/1873

Duplikationen: 121 → 69 (43% Reduktion)
Duplikationen >=2 Tage: 39 → 13 (67% Reduktion)



Current Status

• 18 Agents finished (1 paused)

• 2 Agents in Development (CISTEC)

• 04/2021: Implementation in Spital 

Zofingen (Long Care Hospital)

• Number of Alerts in the first half of

2021: 1085

• Overall Acceptance of Alerts: >60%

• Big differences per Algorithm

• Antigoagulant Duplication: 100%

• Apixaban Underdosing: 50%

60.8%

21.2%

4.8%

13.2%



Helpfulness
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Survey amongst physicians at 
KSA in September 2021
• Number of participants: 153
• Response rate: 26.8 %

• Overall:
Very helpful (green):
43.4% (range: 25.0-72.0%)

Helpful (blue):
47.2% (range: 25.3-62.5%)

• High number of
'Algorithm unknown'

61.4% (range: 34.0-86.6%)



Overall Satisfaction
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Next Steps
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- Implementation of new Agents:

- Combination errors (incl. Delphi-Survey)

- Heparin-induced Thrombocytopenia

- Goal 2022: 10 new Agents

- Evaluation of Agents: 

- Metformin 

- Triple Whammy 

- Duplications Anticoagulants

- Comparison with KSA/KSB (same KIS)
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Thank you for your attention.

Any Questions?
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Das Spital mit Kopf, Hand und Herz

www.ksa.ch


