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CONFLICT OF INTERESTS 

Member of the editorial committee of 
PIM-Check 



Mr X., with medical history of COPD (classification GOLD 3), is admitted in internal medicine for 
community-acquired pneumonia, with moderate hypokalaemia (2.8 mmol/L). His admission 
prescription includes :  

 - Beclometasone 200 mcg BID 
 - Ciprofloxacin 400 mg BID PO 
 - Ceftazidime 6 g IV continuous infusion (solvent: NaCl 0.9% 100mL) 
 - KCl 40mmol IV 6h-infusion (solvent: NaCl 0.9% 500 ml) QD 

 
What verbal advice can you give during the medical round ? 
 
1.  Ceftazidime and KCl are physically incompatible. Propose stopping and rinsing the 

infusion line before KCl administration 
   True or false 

2.  Ciprofloxacin associated with hypokalaemia is at risk of torsade de pointes. Propose an 
electrocardiogram monitoring. 

   True or False 
3.  Inhaled corticosteroids should not be prescribed as a first-line treatment and/or as a 

monotherapy to treat COPD. Consider prescribing beta2-agonist or anticholinergics as 
first  line treatment 

 True or False 

  
 
 

Learning session questions 



CLINICAL CASE 



Mrs X, 73 years old, 162 cm, 50 kg 
 
²  Admission pattern 

²  Back pain,  
²  Fever for 5 days,  
²  Increased frequency of urination 

²  Physical examination  
²  Fever (39.5° C),  
²  Tachycardia,  
²  Dyspnea on moderate levels of exertion 
²  BP : 140/90 
²  Heart rate : 110 beats per minute 
²  Respiratory rate : 28 breaths per minute 

²  Laboratory test results 
²  eGFR: 45mL/min/1.73m 2  (90 - 130 ml/min) 
²   White blood cells: 20 G/L  (4 - 11 G/L) 
²  CRP: 344     (<10) 
²  Potassium: 2.7 mmol/L  (3.5 - 5 mmol/L) 

 

²  Medical diagnostic 
²  Acute pyelonephritis with sever sepsis 
²  Cardiac decompensation (LVEF 30%) 

²  Past medical history 
²  Stable ischemic heart disease 

² STEMI (2011, with stent),  
² NSTEMI (2014, with stent) 

²  HBP 
²  Persistent atrial fibrillation (AF) 
²  Chronic kidney disease (eGFR : 45 mL/

min) 
²  Leading cause: High blood pressure 

²  Depression, anxiety, sleep disorders  
²  Ø OH, Ø Tobacco 
 

Clinical Case 



Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 40 mg QD 
–  Acenocoumarol QD dose adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 20 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol, ibuprofen 

Added at admission 
–  KCl 40 mmol TID IV infusion over 1h (solvent: NaCl 0.9% 250 ml) 
–  Magnesium sulfate 2 g continuous IV infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min QD (solvent: NaCl 0.9% 100 ml) 
–  Tramadol 25 mg QID PO, then 50 mg QID, poorly effective 

Clinical Case: treatment 48h after admission 



 
 
Definition :  
“Event or circumstance involving drug therapy 
that actually or potentially interferes with 
desired health outcomes” 

Drug-related problems (DRPs) 

Hepler	CD,	Strand	LM.	Opportuni6es	and	responsibili6es	in	pharmaceu6cal	care.	Am	J	Hosp	Pharm.	
1990	Mar;47(3):533-43.	
	



1)  Untreated indication (under-prescription) 
2)  Drug use without indication (over-prescription) 
3)  Improper Drug Selection (mis-prescription) 
4)  Subtherapeutic Dosage 
5)  Overdosage 
6)  Adverse drug reaction 
7)  Drug interaction 
8)  Failure to receive a drug 

Hepler CD, et al. definition (1990) 

Hepler	CD,	Strand	LM.	Opportuni6es	and	responsibili6es	in	pharmaceu6cal	care.	Am	J	Hosp	Pharm.	
1990	Mar;47(3):533-43.	
	

Drug-related problems (DRPs) 



1)  Untreated indication (under-prescription) 
2)  Drug use without indication, duplication (over-prescription) 
3)  Improper Drug Selection (mis-prescription) 
4)  Subtherapeutic Dosage 
5)  Overdosage 
6)  Adverse drug reaction 
7)  Drug interaction 
8)  Failure to receive drug 
9)  Contra-indication 
10)  Insufficient drug monitoring 
11)  Improper route of administration 
12)  Improper drug form 
13)  Improper treatment duration 

DRPs added in some other countries 

SFPC.	Standardisa6on	et	valorisa6on	des	ac6vités	de	pharmacie	clinique	:	
hOp://www.ac6p.sfpc.eu/ac6p/index/ficheip/	
GSASA:	Documenta6on	des	ac6vités	cliniques	
hOp://www.gsasa.ch/pages/ac6vites/ac6vites-cliniques/?oid=1587&lang=FR	
	

Drug-related problems (DRPs) 



Drug therapy appropriateness 
Medication Appropriateness Index (MAI) 

Hanlon	JT	,	et	al.	A	Method	for	assessing	drug	therapy	appropriateness.	J	Clin	Epidemiol	1992;45(10):
1045-51.	
	



Drug – Drug Interactions  
Doses adjustment 
Drug administration 
Adverse drug reactions 
Inappropriate prescribing:  

Under-prescriptions  
Over-prescriptions  
Mis-prescriptions  
 

What are we going to talk about today ? 



DRUG – DRUG INTERACTIONS 



Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 40 mg QD 
–  Acenocoumarol QD dose adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 20 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol, ibuprofen 

Added at admission 
–  KCl 40 mmol TID IV 1h-infusion (solvent: NaCl 0.9% 250 ml) 
–  Magnesium sulfate 2 g IV continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Tramadol 25 mg QID PO, then 50 mg QID, poorly effective 

Drug – Drug Interactions (DDI)? 



Software and Apps 

  Lexi-Interact (Lexi Comp’s): 
www.lexi.com 

 
 

Micromedex Drugs 
interactions: 
www.micromedexsolutions.com 

 
Epocrates: 
www.epocrates.com 

Tables 
Cytochrome Tables: 
www.hug-ge.ch/sites/interhug/files/structures/
pharmacologie_et_toxicologie_cliniques/documents/
interactions_medicamenteuses_et_cyp450.pdf 

Books 
Stockley’s Drug Interactions 
Drugdex 

Specific tools 
HIV: www.hiv-druginteractions.org  

HCV: www.hep-druginteractions.org   

 
Opioids DDIs: 
www.opioiddruginteractions.com 

Drug – Drug Interactions: Sources 



Extract	from:	
hOp://www.hug-ge.ch/sites/interhug/files/structures/pharmacologie_et_toxicologie_cliniques/
documents/interac6ons_medicamenteuses_et_cyp450.pdf		

Substrates 

Drug – Drug Interactions: Cytochrome Tables 
inhibitors 

inducers 

Major	metabolic	pathway	

Minor		metabolic	pathway	

Ac4ve	metabolite	 !	



Micromedex Drugs  

Drug – Drug Interactions: Sources 
Lexi-Interact  Epocrates 



INN search 
Brand Name search 

Levels of risk rating 

Colour code 
Risk Rating 

Interaction frequency 
Interaction mechanism 

Interaction effect 
Clinical management 
References 
Update 
Smartphone app 

Adapted	from	:	Ing	Lorenzini	K	et	al.	Quel	programme	informa6que	de	détec6on	des	interac6ons	
médicamenteuses	néfastes	?	Rev	Med	Suisse.	2012	Oct	17;8(358):1978-82.	

Compendium	Suisse	des	médicaments	2013	:	hOp://new.compendium.ch/default.aspx,	Lexi-Interact	2013.	Avai-	
lable	from:	www.lexi.com/,	Mul6check	Drug	Interac6on	Checker	2013	:	hOps://online.epocrates.com/noFrame/,	

Thériaque	2013	:	www.theriaque.org/apps/recherche/rch_simple.php	

62 pairs of interactions, 12 pairs without interaction 

True positives 

False positives	

True negatives 

False negatives 

 Sensitivity 

Specificity 

Drug – Drug Interactions: Software comparisons 



Adapted	from	Guignard	B	et	al.	Drug-related	problems	iden6fica6on	in	general	internal	medicine:	The	impact	
and	role	of	the	clinical	pharmacist	and	pharmacologist.	Eur	J	Intern	Med.	2015	Jul;26(6):399-406.	

No intervention 

Verbal advice during medical rounds  

Verbal advice followed by a written consultation 

Drug – Drug Interactions: Software limits 

6 months 
2 internal medicine wards  
1 visit per week 
145 patients included 
69 years old (21-99) 
1523 lines of prescription 
383 DRPs identified 

> 62% not notified to the 
physician 



Lexi-interact 



Fluoxe4ne	+	tramadol	

Micromedex Drugs Interactions 

Aspirin	+	ibuprofen	



Drug – Drug Interactions 

Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 40 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 20 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol, ibuprofen 

Added at admission 
–  KCl 40 mmol TID IV 1h-infusion (solvent: NaCl 0.9% 250 ml) 
–  Magnesium sulfate 2 g IV continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Tramadol 25 mg QID PO, then 50 mg QID, poorly effective 
–  Buprenorphine 0.1 mg TID + 0.1 mg BID if needed 



DOSES 



Software and Apps 

Lexi Comp’s: www.lexi.com 
 
 

Micromedex (Drugdex): 
www.micromedexsolutions.com 

  European Medicines Agency: 
www.ema.europa.eu 

 
  U.S. Food and Drug 

Administration: 
www.accessdata.fda.gov/scripts/
cder/drugsatfda/index.cfm  

  National drug databases, 
SmPCs 

 

Guidelines 
National and international scientific 
societies and regulatory agencies 

Specific tools 
Renal failure 
 ICAR : www.sitegpr.com 
  The renal drug database: 
renaldrugdatabase.com  
Pediatrics:  
 Pediatric & Neonatal dosage 
handbook (Lexicomp) www.lexi.com 
   

Doses: Sources 



Doses? 

Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 40 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 20 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol 

Added at admission 
–  KCl 40 mmol TID IV 1h-infusion (solvent: NaCl 0.9% 250 ml) 
–  Magnesium sulfate 2 g IV continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Buprenorphine 0.1 mg TID + 0.1 mg BID if needed 



Doses? 

Ponikowski	P,	et	al.	2016	ESC	Guidelines	for	the	diagnosis	
and	treatment	of	acute	and	chronic	heart	failure	European	
Heart	Journal	(2016)	37,	2129–2200	

Omeprazole	 Furosemide	



Doses? 

Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 40 mg 20 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 20 mg 40 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol 

Added at admission 
–  KCl 40 mmol TID IV 1h-infusion (solvent: NaCl 0.9% 250 ml) 
–  Magnesium sulfate 2 g IV continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Buprenorphine 0.2 mg TID + 0.1 mg TID if needed 



DRUG ADMINISTRATION 
 



Parenteral administration 
Which solvent (compatibility) ? 
Which concentration (vascular irritation) ? 
Which infusion rate (systemic intolerance) ? 
Y-site compatibility ? 
 

Switch IV – PO 
 

Oral and enteral route 
Scored/unscored tablets 
Crush/chew tablets/ Open capsules ? 
Oral suspension available 
Administration through Naso/gastric tube 

Drug administration? 



Software and Apps 
Previous drug databases  

Lexi Comp’s: www.lexi.com 

Micromedex: www.micromedexsolutions.com 
 

Books 
Injectable Medicines 
administration guide 

Injectable Drugs Guide 
ssu.ac.ir/cms/fileadmin/user_upload/
bimarestanha/shahid_sadooghi/paraclinic/
daokhane/file/Injectable_Drugs_Guide.pdf  
 
  Handbook of Drug Administration 

via Enteral Feeding Tubes 
www.pharmacy.cmu.ac.th/unit/unit_files/
files_download/
2012-03-26HandbkOfDrugAdminiViaEnteralFe
edingTubes%201stEd_WhiteAndBradn.pdf  

 

Drug administration: some sources 



Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 20 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 40 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol 

Added at admission 
–  KCl 40 mmol TID IV 1h-infusion (solvent: NaCl 0.9% 250 ml) 
–  Magnesium sulfate 2 g IV continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Buprenorphine 0.2 mg TID + 0.1 mg TID if needed 

Drug administration? 



Parenteral administration: Injectable Drugs Guide 
 



Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 20 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 40 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol 

Added at admission 
–  KCl 40 mmol TID once IV 1h infusion over 6-8 h (solvent: NaCl 0.9% 250 500 

ml) then 16 mmol TID PO 
–  Magnesium sulfate 2 g IV-continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Buprenorphine 0.2 mg TID + 0.1 mg TID if needed 

Drug administration? 



Compatibility 
Software and Apps 
  King Guide : www.kingguide.com 

Micromedex IV Compatibility: 
www.micromedexsolutions.com 

Books 
Trissel’s Handbook on 
 Injectable Drugs  
Neofax 

Tables 
  CHUV table 

files.chuv.ch/internet-docs/pha/medicaments/
pha_phatab_compatibilitesy.pdf  

  HUG table 
pharmacie.hug-ge.ch/infomedic/utilismedic/
HUG_CompatAdm_DCI.pdf  

Software and Apps 
Previous drug databases  

Lexi Comp’s: www.lexi.com 

Micromedex: www.micromedexsolutions.com 
 

Books 
Injectable Medicines 
administration guide 

Injectable Drugs Guide 
ssu.ac.ir/cms/fileadmin/user_upload/
bimarestanha/shahid_sadooghi/paraclinic/
daokhane/file/Injectable_Drugs_Guide.pdf  
 
  Handbook of Drug Administration 

via Enteral Feeding Tubes 
www.pharmacy.cmu.ac.th/unit/unit_files/
files_download/
2012-03-26HandbkOfDrugAdminiViaEnteralFe
edingTubes%201stEd_WhiteAndBradn.pdf  

 

Drug administration: some sources 



Pharmacie	du	CHUV	:	
hOp://files.chuv.ch/internet-docs/pha/medicaments/pha_phatab_compa6bilitesy.pdf		

Compatibility: CHUV tables 



Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour 
ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à 
nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être 
supprimer l'image avant de la réinsérer.

•  Evalua4on	by	2	pharmacists	
•  40	pairs	frequently	used	in	pediatrics	

intensive	care	units	
•  Trissel’s	handbook	=	gold	standard	

De	Giorgi	I.	Evalua6on	of	tools	to	prevent	drug	incompa6bili6es	in	paediatric	and	neonatal	intensive	
care	units.	Pharm	World	Sci.	2010	Aug;32(4):520-9	

Compatibility: tools evaluation 



Incompatibility 

Micromedex IV Compatibility	 King Guide	



Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 20 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 40 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol 

Added at admission 
–  KCl 40 mmol once IV infusion over 6-8 h (solvent: NaCl 0.9% 500 ml) then 16 

mmol TID  PO 
–  Magnesium sulfate 2 g IV-continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Buprenorphine 0.2 mg TID + 0.1 mg TID if needed 

Drug administration? 

2	different	veins	or	rinse	the	infusion	line	between	administra4on	
and	as	soon	as	the	clinical	condi4on	allows	it,	switch	an4bio4c	IV-PO	



ADVERSE DRUG REACTIONS 
 



Software and Apps 

Lexi Comp’s: www.lexi.com 
 
 

Micromedex (Drugdex): 
www.micromedexsolutions.com 

  European Medicines Agency: 
www.ema.europa.eu 

  U.S. Food and Drug 
Administration: 
www.accessdata.fda.gov/scripts/
cder/drugsatfda/index.cfm  

  National drug databases, 
SmPCs 

Adverse drug reactions: some sources 

Hepatic disorders 
  Livertox: livertox.nlm.nih.gov 

 
G6PD deficiency 

G6PD Deficiency favism 
association: 
www.g6pd.org/en/
G6PDDeficiency/SafeUnsafe/
DaEvitare_ISS-it  

QT prolongation 

  CredibleMeds: 
crediblemeds.org  

Combination of apps 
  PIM-Check: pimcheck.org  



Hepatic disorders (abnormal liver function tests) 
Hematologic disorders (Neutropenia/ Agranulocytosis, leukopenia or 
lymphopenia, haemolytic anaemia, thrombocytopenia) 
Haemorrhage 
Skin reactions 
Anaphylactic reactions 
Acute renal failure 
Digestive disorders (dysphagia, epigastric pain, constipation, diarrhoea) 
Cough 
Hypo/Hyperglycaemia 
Electrolyte disorders (hyponatremia, hypo/hyperkalemia, hypocalcemia …) 
Neurologic or musculoskeletal disorders (dizziness, seizure, myalgia) 
Cardiovascular disorders (cardiac rhythm disorders, heart failure, hypo/
hypertension)  

Adverse drug reactions: key symptoms 



Adverse drug reactions? 

Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 20 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 40 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol 

Added at admission 
–  KCl 40 mmol TID IV 1h-infusion (solvent: NaCl 0.9% 250 ml) then 16 mmol TID  

PO 
–  Magnesium sulfate 2 g IV continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Buprenorphine 0.1 mg TID + 0.1 mg BID if needed 



INAPPROPRIATE PRESCRIBING 
 

Under-prescriptions  
Over-prescriptions  
Mis-prescriptions 



Explicit criteria 
  STOPP/START version 2:  

Screening tool of older people’s 
prescriptions / Screening tool to alert to 
right treatment 
O'Mahony D et al. STOPP/START criteria for 
potentially inappropriate prescribing in older 
people:version 2. Age Ageing. 2015;44:213-8. 
PMID: 25324330 
 

  PIM-Check: 
Potentially inappropriate prescribing for 
patients in internal medicine checklist 
pimcheck.org 
Desnoyer et al. PIM-Check: An International 
Prescription-Screening Checklist Designed by a 
Delphi Method for Adult Internal Medicine Patients. 
In revision 

Guidelines 
Uptodate: www.uptodate.com  

Books 
Koda-Kimble & Young's 
Applied Therapeutics: The 
Clinical Use of Drugs  
DiPiro Pharmacotherapy : A 
Pathophysiologic Approach. 
2014 

National and international 
scientific societies and 
regulatory agencies 
 

 

Inappropriate prescribing: sources 



Explicit criteria: STOPP/START vs PIM-Check 

STOPP/START version 2 PIM-Check 

  Explicit criteria validated 
using a 2 round web-based 
Delphi method involving 

19 experts in geriatrics from 
13 european countries 

39 experts in internal 
medicine from Be, Fr, QC, 
CH 

  Target Older people Adult in internal medicine 
unit 

  Number of items 114 items 160 items 

  Types of PIM Over- (STOPP) /under- 
(START) prescriptions 

Over- (OP) / under- (UP) / 
mis-prescriptions (Other) / 
drug-drug interactions (DDI) 

START	
34	

STOPP	
80	

UP 
 74 

OP 
36 

Other 
 34 

DDI 
16 



Explicit criteria: STOPP/START vs PIM-Check 

STOPP/START version 2 PIM-Check 

  Classification Classified according to pathophysiological systems 

  Presentation 2 tables (paper) 
 
 

Website and Webmobile application 



Explicit criteria: STOPP/START vs PIM-Check 
STOPP/START version 2 PIM-Check 

Medical specialties, pathologies and domains included 
  Cardiovascular System  

  Coagulation System 

  CNS and Psychiatry 

  Renal/ urogenital System  

  Gastrointestinal System  

  Respiratory System  

  Musculoskeletal System 

Urogenital System  

  Endocrine System 

  Pain and Analgesic Drugs 

  Ophthalmology 

  Vaccination 

  Other   Drug indication 
  Drugs with increased risk 

of falls in older people 
Antimuscarinic/ 
anticholinergic drugs 

Dependencies  
  Infectious diseases  
  Obesity  
  Pharmacology & toxicology 
  Transplantation 



Inappropriate prescribing? 

Medication history 
–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 20 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 40 mg QD 
–  Oxazepam 15 mg QD 

•  OTC : paracetamol 

Added at admission 
–  KCl 40 mmol TID IV 1h-infusion (solvent: NaCl 0.9% 500 ml) then 16 mmol TID  

PO 
–  Magnesium sulfate 2 g IV continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Buprenorphine 0.1 mg TID + 0.1 mg BID if needed 



Over-prescriptions 

Section B: Cardiovascular System criteria 
2. Verapamil or diltiazem with NYHA Class III 
or IV heart failure (may worsen heart failure) 
Section C: Antiplatelet/Anticoagulant Drugs 
5. Aspirin in combination with vitamin K 
antagonist, direct thrombin inhibitor or factor 
Xa inhibitors in patients with chronic atrial 
fibrillation (no added benefit from aspirin) 

 

triggering factors: HEART FAILURE + Diltiazem 

STOPP criteria PIM-Check over-prescription criteria 

triggering factors: ceftriaxone 

triggering factors: STEMI, NSTEMI, Heart 
failure, Hypokaliémia + fluoxetine + furosemide 
+ hydrochlorothiazide 



Section A: Cardiovascular System criteria 
5. Statin therapy with a documented history of coronary, 
cerebral or peripheral vascular disease, unless the patient’s 
status is end-of-life or age is > 85 years. 
6. Angiotensin Converting Enzyme (ACE) inhibitor with systolic 
heart failure and/or documented coronary artery disease. 
7. Beta-blocker with ischaemic heart disease. 
8. Appropriate beta-blocker (bisoprolol, nebivolol, metoprolol or 
carvedilol) with stable systolic heart failure. 
 
Section H: Analgesics 
2. Laxatives in patients receiving opioids regularly. 
 
Section I: Vaccines 
1. Seasonal trivalent influenza vaccine annually 
2. Pneumococcal vaccine at least once after age 65 according 
to national guidelines 

Under-prescriptions 
START criteria PIM-Check under-prescription criteria 

triggering factors: Heart failure, STEMI/NSTEMI, 
Chronic kidney disease 



Other and drug interaction 
PIM-Check other criteria PIM-Check DDI criteria 

triggering factors: acenocoumarol + diltiazem, 
omeprazole, ceftriaxone, fluoxetine 

triggering factors: diltiazem (inh CYP3A4, Pgp), 
fluoxetine (inh CYP2D6, Pgp) 

Stop	:	Aspirin,	dil4azem,	hydrochlorothiazide	
	
Start:	Betablocker,	ACEI,	Sta4n,	Calcium,	Vitamin	D,	Phosphate	biding	agent	(according	to	
phosphate	plasma	concentra4ons),	Laxa4ve	
	
Switch:	an4bio4c	with	good	oral	bioavailability	(according	to		an4bio4c	
resistance	tes4ng	:	ciprofloxacin?)	
	
DDI:	strengthen	INR	and	ECG	monitoring	



Inappropriate prescribing? 
Medication history 

–  Aspirin 100 mg QD 
–  Hydrochlorothiazide 25 mg QD 
–  Omeprazole 20 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Diltiazem extended-release 90 mg BID 
–  Fluoxetine 20 mg QD 
–  Furosemide 40 mg QD 
–  Oxazepam 15 mg QD 
–  Calcium / colecalciferol 1000/800 QD 
–  Bisoprolol 1.25 mg QD (starting dose) 
–  Enalapril 2.5 mg BID (starting dose) 
–  Pravastatin 20 mg  QD 
–  Macrogol 3350 QD 

•  OTC : paracetamol 

Added at admission 
–  KCl 40 mmol TID IV 1h-infusion (solvent: NaCl 0.9% 250 ml) then 16 mmol TID  PO 
–  Magnesium sulfate 2 g IV continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Buprenorphine 0.1 mg TID + 0.1 mg BID if needed 



And now? 
Medication history 

–  Omeprazole 20 mg QD 
–  Acenocoumarol QD dose-adjusted according to INR 
–  Fluoxetine 20 mg QD 
–  Furosemide 40 mg QD 
–  Oxazepam 15 mg QD 
–  Calcium / colecalciferol 1000/800 QD 
–  Bisoprolol 1.25 mg QD (starting dose) 
–  Enalapril 2.5 mg BID (starting dose) 
–  Pravastatin 20 mg  QD 
–  Macrogol 3350 QD 

•  OTC : paracetamol 

Added at admission 
–  KCl 40 mmol TID IV 1h-infusion (solvent: NaCl 0.9% 250 ml) then 16 mmol TID  PO 
–  Magnesium sulfate 2 g IV continuous infusion (solvent: NaCl 0.9% 250 ml) 
–  Ceftriaxone 2 g IV infusion over 30 min (solvent: NaCl 0.9% 100 ml) 
–  Buprenorphine 0.1 mg TID + 0.1 mg BID if needed 



Drug – Drug Interactions  
Doses 
Drug administration 
Adverse drug reactions 
Inappropriate prescribing:  

Under-prescriptions  
Over-prescriptions  
Mis-prescriptions 

You need to start again the approach 



To detect DRPs you need to have: 
Clinical and therapeutic knowledge (e.g.: guidelines, 
interaction, dose,…)  
Some clinical experience 

 

But most of all: 
To be responsive 
To know how to use appropriate tools 

Take Home Messages 



 
THANK YOU FOR YOUR ATTENTION 

audedesnoyer@gmail.com 


