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TRIPLE WHAMMY

• Increases risk of Acute Kidney Injury (AKI) by 31%1

ACE-I / ARA Diuretics NSAID

Inhibition of production 
of angiotensin II

Decreased 
Blood Volume

Inhibition of production  
of prostaglandins

glomerular filtration rate
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1Lapi F et al. BMJ. Jan 08 2013;346:e8525. doi:10.1136/bmj.e8525



MULTI-AGENTEN SYSTEM

TRIPLE WHAMMY ALGORITHM

• Alert 1: Triple Whammy and eGFR < 30 ml/min/1.73m2

• Alert 2: Triple Whammy and eGFR between 30-60 ml/min/1.73m2

• Alert 3: Triple Whammy and age ≥ 75 years
• Alert 4: Triple Whammy without recent creatinine-measurements

INTERVENTIONS
• Stop NSAIDs or low dose/short duration
• Frequent measurements of creatinine (2x weekly)
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Acceptable alert burden?
Sensitivity and Specificity?

Clinical Pharmacists

Acceptance Rate?
Satisfaction with algorithm?

Physicians

Detection of patients at risk?
Influence on kidney function?

Patients

Aim: Evaluation of algorithm

Alerts 2021

Patients with Triple Whammy 2021

Semi-structured Interviews



Clinical Pharmacists

• 333 alerts in 2021 for 210 patients* 
• 254 alerts were processed by clinical pharmacists
• 110 (43.3%) messages were sent to physicians

88.3% 99.7%
Sensitivity Specificity

Detection necessary Detection unnecessary total
Alert 144 66 210

No alert 19 21’097 21’116

total 163 21’163 21’326
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*Excluding patients who received error messages



Physicians

• Overall acceptance rate 77.7% (73 von 94)
• Acceptance rate varies and increases with priority
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Acceptance [%] of Interventions by Physician per Alert

Triple Whammy and..

Alert 1: eGFR < 30 ml/min/1.73m2

Alert 2: eGFR between 30-60 
ml/min/1.73m2

Alert 3: age ≥ 75 years
Alert 4: No recent creatinine-
measurements



Consider the 
algorithm helpful 

and useful

Know about the risk 
of Triple Whammy 

prescription

Will avoid a Triple 
Whammy prescription in 

the future

25% 80%100%

INTERVIEWS WITH PHYSICIANS 

3 out of 12 11 out of 11 8 out of 10
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PATIENTS

• In 2021 we identified 290 Triple Whammy prescriptions in 21'326 
patients (1.4%)

• 19 patients had an accepted intervention and never received a Triple 
Whammy

• 17 patients had an AKI* under Triple Whammy prescription 

• 15 patients received an alert

• 2 Patients did not (Age 60 and 65 and normal eGFR at baseline)
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Amount of Triple Whammy Alerts is 
reasonable, pharmacists can manage 
the number well.

High specificity and sensitivity 
achieved, no "alert fatigue" detected

High acceptance rates, physicians 
are satisfied with the algorithm

15/17 Patients with AKI under Triple 
Whammy detected
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Outlook

● Implementation of dynamic kidney injury
● Adjust age as a trigger
● Discuss pausing-behavior amongst pharmacists
● Educate physicians about Triple Whammy
● Demonstrate an impact on patient safety with another study 

design
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