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Learning session questions

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)

- KCI 40mmol IV 6h-infusion (solvent: NaCl 0.9% 500 ml) QD

What verbal advice can you give during the medical round ?

1. Ceftazidime and KCI are physically incompatible. Propose stopping and rinsing the
infusion line before KCI 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
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CLINICAL CASE




Clinical Case

Mrs X, 73 years old, 162 cm, 50 kg

< Admission pattern

<>
<>
<>

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

< Physical examination

<>

S

Fever (39.5° C),

Tachycardia,

Dyspnea on moderate levels of exertion
BP : 140/90

Heart rate : 110 beats per minute
Respiratory rate : 28 breaths per minute

<> Laboratory test results

<>
<>
<>
<>

eGFR: 45mL/min/1.73m?  (

White blood cells: 20 G/L (4 - 11 G/L)
CRP: 344 (<10)
Potassium: 2.7 mmol/L (
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90 - 130 ml/min)

< Maedical diagnostic
< Acute pyelonephritis with sever sepsis
< Cardiac decompensation (LVEF 30%)
< Past medical history
<- Stable ischemic heart disease
< STEMI (2011, with stent),
< NSTEMI (2014, with stent)
HBP
Persistent atrial fibrillation (AF)
Chronic kidney disease (eGFR : 45 mL/
min)
< Leading cause: High blood pressure
Depression, anxiety, sleep disorders
& OH, @ Tobacco

>

> <

3.5 - 5 mmol/L)



Clinical Case: treatment 48h after admission

» 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
— KCI 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

Hopitaux
Universitaires
Geneéve



Drug-related problems (DRPs)

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

Hopitaux Hepler CD, Strand LM. Opportunities and responsibilities in pharmaceutical care. Am J Hosp Pharm.
Universitaires 1990 Mar- £33.4
Genéve ar;47(3):533-43.



Drug-related problems (DRPs)
Hepler CD, et al. definition (1990)

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

w Hopitaux Hepler CD, Strand LM. Opportunities and responsibilities in pharmaceutical care. Am J Hosp Pharm.

Universitaires 1990 Mar;47(3):533-43.
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Drug-related problems (DRPs)

DRPs added in some other countries

1)
2)
3)
4)
5)
6)
7)
8)
9)

Untreated indication (under-prescription)

Drug use without indication, duplication (over-prescription)
Improper Drug Selection (mis-prescription)
Subtherapeutic Dosage

Overdosage

Adverse drug reaction

Drug interaction

Failure to receive drug

Contra-indication

10) Insufficient drug monitoring

11) Improper route of administration
12) Improper drug form

13) Improper treatment duration

SFPC. Standardisation et valorisation des activités de pharmacie clinique :

Ugstgargi)t(aires http://www.actip.sfpc.eu/actip/index/ficheip/
Genéve GSASA: Documentation des activités cliniques

http://www.gsasa.ch/pages/activites/activites-cliniques/?0id=1587&lang=FR




Drug therapy appropriateness
Medication Appropriateness Index (MAI)

Table 1. Medication Appropriateness Index*

To assess the appropriateness of the drug, please answer the
following questions and circle the applicable score:

1. Is there an indication for the drug? | 2 3 9
Comments: Indicated Not Indicated ~ DK!
2. Is the medication effective for the condition? 1 2 3 9
I Effective Ineffective DK
3. Is the dosage correct? 1 2 3 9
Comments: c DK
‘orrect Incorrect
4. Are the directions correct? 1 2 3 9
Comments: c — DK
orrect Incorrect
5. Are the directions practical? 1 2 39
Comments: Practical Impractical DK
6. Are there clinically significant drug—drug interactions? I 2 3 9
ST Insignificant Significant .
7. Are there clinically significant drug—disease/condition 1 2 3 9
interactions? T A DK
Comments: Insignificant Significant
8. Is there unnecessary duplication with other drug(s)? 1 2 3 9
Comments: DK
Necessary Unnecessary
9. Is the duration of therapy acceptable? 1 2 3 9
Comments: Acceptable Unacceptable DX
10. Is this drug the least expensive alternative compared to 1 2 3 9
%t:;r;::t:qual utility? Least expensive Most expensive .
;Complete instructions in the use of the scale are available upon request.
tDon’t know.
Hopitaux Hanlon JT, et al. A Method for assessing drug therapy appropriateness. J Clin Epidemiol 1992;45(10):

Universitaires 1045-51.
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What are we going to talk about today ?

» Drug — Drug Interactions

» Doses adjustment

» Drug administration

» Adverse drug reactions

» Inappropriate prescribing:
» Under-prescriptions

» Over-prescriptions
» Mis-prescriptions
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DRUG - DRUG INTERACTIONS




Drug — Drug Interactions (DDI)?

» 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
— KCI 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
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Drug — Drug Interactions: Sources

» Software and Apps » Tables
» Cytochrome Tables:

www.hug-ge.ch/sites/interhug/files/structures/
pharmacologie et toxicologie cliniques/documents/

LC LeXi-lnteraCt (LeXi Comp’S): interactions _medicamenteuses et cyp450.pdf
www.lexi.com

» Books
\ _ » Stockley’s Drug Interactions
Micromedex Drugs » Druadex
— interactions: 9
— www.micromedexsolutions.com

» Specific tools

» HIV: www.hiv-druginteractions.org

r D
‘94 » HCV: www.hep-druginteractions.org
| |

i » Opioids DDiIs:

www.opioiddruginteractions.com

Epocrates:
www.epocrates.com
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Drug — Drug Interactions: Cytochrome Tables

voie conduisant a un métabolite actif
Tableau 1 : Substrats des cytochromes P450 et de la Pgp

voie métabolique majeure [

voie métabolique mineure [T
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Extract from:
http://www.hug-ge.ch/sites/interhug/files/structures/pharmacologie et toxicologie cliniques/

- T P
NowolocSa
inhibitors
S b t t SESSRANSS
upsitrates acide vaproraue enytvomycine I niedipine
0, ® _— oL@ amiodarone ssome [ nilotinib
Nemalo-3a Newolo-30a venalo-3a ananas éthinylestradiol nitrendipine
IERRRRKKUSE IERRRQUSE IERRRARNS T atazanavir 1 étravirine N norfloxacine H
acénocoumarol f étoposide boceprevir felbamate T oméprazole
acide méfénamique étravirine T bortézomib flécainide EEN pantoprazole
acide valproique [T febamate paritaprevir I bupropion fluconazole T paritaprevir
T félodipine paroxétine cannabidiol fluoxétine EEN paroxétine
alfentanil fontanyl célécoxib 1 | fluvastatine prasugrel
alprazolam " chardon marie (siibirine fluvoxamine Tl é
amiodarone finastéride phénytoine ] < I
flécainide pioglitazone 1 1 géfitinib quétiapine
amlodipine fluoxétine piroxicam 1 N ciclosporine gemfibrozil [ [ 1 quinidine
apixaban flurbiproféne prasugrel — cimétidine I gestodéne réboxstine
aripiprazole fluvastatine ciprofloxacine i grapefruit, orange dé réglisse T
anéméther T proguanil citalopram I I halopéridol T filpivirine
atazanavir " clarithromycine I imatinib 1 rispéridone
6 clomipramine ] | indinavir fitonavir
atorvastatine gefitinib propofol clopidogrel N h irbésartan roxithromycine
bisoprolol gestodene propranolol cobisistat isoniazide saquinavir
boceprevir giibenclamide | | | quétiapine curcuma itraconazole sertraline
bortézomib glicazide quinidine daclatasvir simeprevir
bosentan glimépiride quinine darunavir ]
bromocriptine granisétron ranitidine dasabuvir ledipasvir sorafénib
é halopéridol 1 rabéprazole dasatinib
bupropion 1 réboxétine delavirdine lopinavir telaprevir
caféine ibuproféne répaglinide losartan terbinafine
cannabidiol ifosfamide rifabutine | tipranavir (avec rtonavi)
imatinib Tilpivirine ditiazem méthadone topiramate
carvédilol imipramine i rispéridone ] diphénhydramine métoclopramide I -
célécoxib indinavir fitonavir venlafaxine
celiprolol irbésartan - 1 disulfirame miconazole T vérapamil
6 isradipine T 1 saquinavir doxycycline moclobémide vinblastine 7
ciclosporine dronédarone modafinil voriconazole n
citalopram <ertraline Im duloxétine natéglinide zafiriukast
in sildénafil B efavirenz ] ] T
clobazam ledipasvir simeprevir erlotinib - [ nelfinavie EECEEN
clomipramine letrozole
6 Gvomé sirolimus Tableau 2. Inhibiteurs des cytochromes P450 et de la Pgp inhibiteur puissant [l inhibiteur modéré [
clopidogrel lidocaine sofosbuvir m P
clozapine lopéramide sorafénib d 2 NoewoRo-Sa
cobisistat lopinavir T sufentanil inaucers < ‘5? QARKRUSED
codéine ! loratadine bosentan isoniazide T phénobarbital
colchicine losartan sunitinib carbamazépine phénytoine
cortisol - . tacrolimus cyclophosphamide | 16gumes (chov, brocol] primidone
cyclophosphamide ,JZF:, maprotiine fadalail dexaméthasone rifabutine
dabigatran maraviroc tamoxiféne efavirenz métamizole N rifampicine
daclatasvir [ € elvitravir millepertuis B fitonavir
darunavir L 7; méfloguine 1 7 telaprevir L 1 éthanol modafinil tabac (goudrons)
dasabuvir L1 méloxicam — || ténoxicam || étravirine névirapine topiramate
dasatinib méthadone a terbinafine :H: ] felbamate I oméprazole
delavirdine ___:h: méthylprednisolone terfénadine Hostamide | oxcarbazépine
désogestrel 11 ] metoclopramide [ testostérone |
‘ métoprolol THC [] Tableau 3. Inducteurs des cytochromes P450 et de la Pgp inducteur puissant [ inducteur modéré 7]
diazépam midazolam ticagrelor
diclofénac & timolol Inhibiti Induction
dienogest [ mirtazapine tizanidine 171 Cytochromes - L'impact dépend de : a) limportance relative de la voie Cytochromes - L'impact dépend de : a) importance relative de la voie
digoxine 2 dilimination inhibée par rapport 4 la clairance totale; b) présence ou déiimination induite par rapport a la clairance totale; b) présence ou non de
dinydrocodéine T modafinil toltérodine | non de métabolites actifs et c) concentrations dinhibiteur. A famét du étabolites acts et c) dinducteur. A Farrét du traitement
2 torasémide ] L] traitement inhibiteur, Factivité du CYP retoumne progressivement a la inducteur, factivité du CYP retoume progressivement a la normale (>2
diltiazem naproxéne tramadol T normale (4 demi-vies). Exemples - lamiodarone inhibe fortement semaines aprés dispariion de finducteur dans le sang). Exemple - Le
diphénhydramine natéglinide trazodone | Tactivité du CYP2CY; associée a lacénocoumarol, substrat du induit Tactivits du CYP3AAI
docétaxel nébivolol 1] triazolam CYP2C3, elle en ralentira élimination, d'ou un risque dhémorragie accélérera fortement [élimination de Iéthinylestradiol, substrat majeur du
| neffinavir justfiant une adaptation posologique et un suivi INR rapproché. La CYP3AM, et leffet contraceptif ne sera plus assuré; il faudra donc prévoir un
donépézil T névirapine tipranavir (avec ritoriavi)| fluoxétine inhibe fortement factivité du CYP2DG; associée a la autre mode de contracepfion
dronédarone nifédipine tropisétr codéine, elle peut en abolir fefficacité (I signifie que la codéine génére
duloxétine nilotinib vardénafil un métabolite actif, la morphine).
dutastéride nimodipine venlafaxine P-glycoprotéine : L'impact dépend de Faffinité du substrat pour ce P-glycoprotéine : Limpact dépend de fafinité du substrat pour ce
ecstasy (MDMA) | nitrendipine vérapamil transporteur, de la concentration et de la puissance de finhibiteur transporteur,de la concentration et la puissance de finducteur. Comme pour
efavirenz T éthiste vinblastine Comme pour les CYP, Factivité de la Pgp retoune progressivement les CYP, Factivité de la Pgp retoume progressivement  la normale a arrét
elvitravir N vincristine 1 a la normale a Farrét du traitement inhibiteur (4 demi.vies) du traitement inducteur (>2 semaines aprés disparition de finducteur dans le
ergotamine olanzapine Exemple  la ciclosporine inhibe fortement factivité de la Pgp. Associée sang). Exemple - la rifampicine indut fortement l'activité de la Pgp. Associée
erlotinib ombitasvir warfarine a lindinavir,substrat de la Pgp, elle entrainera une augmentation de sa au rivaroxaban, substrat de la Pgp, elle entrainera une diminution de sa
érythromycine oméprazole ] zafirlukast | biodisponibilité. biodisponibilité.
[ Zzolmitriptan ]
éthanol zolpidem Des tableaux dmamiques réuliérment i jur et camprenant lécules sont le site ch,
¢ i oxycodone zopiclone T rubrique Ce outis > s interactions mé cYP
11 paclitaxel zuclopenthixol 1
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[ major metabolic pathway
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[ Active metabolite

documents/interactions medicamenteuses et cyp450.pdf




Drug — Drug Interactions: Sources

Lexi-Interact Micromedex Drugs Epocrates
wiSunrise & 2030} 62% @) FE R e AT
Interagir Interagir < Drugs e * i =
Major
a Acenocoumarol y J tramadol 3
Aspirin s Aspirin : Fluoxetine coftriaxone ]
FLUoxetine Hydrochloride
TraMADol ? magnesium sulfate 0
-IL-rLaUMADtC')l ’ © Aspirin : Warfarin Sodium potassium chloride 0
oxetine
Acenocoumarol N Fluoxetin Hvdrochlorid oxazepam 1
uoxetine Hydrochloride :
-J CefTRIAXone ® Ibuprofen furosemide 5
_J Acenocoumarol N
fluoxetine 5
FLUoxetine o Fluoxetine Hydrochloride :
Acenocoumarol N Tramadol Hydrochloride Diltia XT )
_J Omeprazole dittiazem
Acenocoumarol s Fluoxetine Hydrochloride : warfarin 5
_J TraMADol ? Warfarin Sodium
omeprazole 3
Aspirin Moderate
_J Diltiazem > hydrochlorothiazide 5
ivi Acetaminophen : Warfarin -
0 Sodiim aspirin 4
& i Edit List
Interagir Drug Interactions Information
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Drug — Drug Interactions: Software comparisons

Compendium Lexi-Interact Epocrates Thériaque
INN search Non Oui Oui Oui
Brand Name search Oui Oui (noms commerciaux Oui (noms commerciaux | Oui (noms commerciaux
américains) américains) frangais)

Levels of risk rating 4 (6) 5 4 4

Colour code Oui (rouge-orange-jaune) | Non Oui (rouge-bleu) Non

Risk Rating v v v

Interaction frequency X X X X

Interaction mechanism 7 v X v

Interaction effect v v v v

Clinical management v v v (¥') — dépend du médicament

References v v X (V') — seulement Thesaurus

Update Tous les 14 jours Continuelle? Continuelle? Quotidienne

Smartphone app X v v X

Compendium suisse Lexi-Interact Epocrates Thériaque
des médicaments

True positives 50 59 58 45
False positives 0 0 2 I
True negatives 12 12 10 I
False negatives 12 3 4 17
Sensitivity 80% 95% 73%
Specificity 100% 100% 83% 92%

62 pairs of interactions, 12 pairs without interaction
Adapted from : Ing Lorenzini K et al. Quel programme informatique de détection des interactions
w Hopitaux médicamenteuses néfastes ? Rev Med Suisse. 2012 Oct 17;8(358):1978-82.
Universitaires Compendium Suisse des médicaments 2013 : http://new.compendium.ch/default.aspx, Lexi-Interact 2013. Avai-
Geneéve lable from: www.lexi.com/, Multicheck Drug Interaction Checker 2013 : https://online.epocrates.com/noFrame/,
Thériaque 2013 : www.theriague.org/apps/recherche/rch _simple.php




Drug — Drug Interactions: Software limits

B Drug interactions

m Untreated indication
Overdosage

® No valid indication
Adverse drug reactions

B Subtherapeutic dosage

W Improper drug selection
Others

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

0% 20% 40% 60% 80% 100%

> 62% not notified to the
physician

Drug interactions

Untreated indication
Overdosage
No valid indication

Adverse drug reactions

Subtherapeutic dosage "~ Nointervention

- Verbal advice during medical rounds
Improper drug selection

B Verbal advice followed by a written consultation

m Hopitaux Adapted from Guignard B et al. Drug-related problems identification in general internal medicine: The impact

8niV?|’5ita“’es and role of the clinical pharmacist and pharmacologist. Eur J Intern Med. 2015 Jul;26(6):399-406.
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Lexi-interact

Lexicomp® Lexi-Interact™

\ Lookup H ]
Enter item name to lookup.

Analyze | New List

(¢ Acenocoumarol
() Aspirin

v/ CefTRIAXone
DiltiaZEM CD
ELUoxetine

T4

4
74

Furosemide

Ginkgo Biloba
HydroCHLOROthiazide
Ibuprofen

Magnesium Sulfate

# Omeprazole

¢, Oxazepam

v Paracetamol (INT)
Potassium Chloride
TraMADol

4

T4

4
T4

4
74

*Display complete list of interactions for
an individual item by clicking item
name.

*Add another item(s) [Lookup] to Analyze
for potential interactions between items
in the list.

*Remove item from the list by clicking
the check mark next to the item name.

Ho6

Lexi-Comp Online™ Interaction Analysis

Customize Analysis

Only interactions at or above the selected risk rating will be displayed. |A: v |

View interaction detail by clicking on link.

Acenocoumarol
[D] Aspirin (Salicylates)
[C] CefTRIAXone (Cephalosporins)
[C] ELUoxetine (Agents with Antiplatelet Properties)
[C] ELUoxetine (Selective Serotonin Reuptake Inhibitors)
[D] Ginkgo Biloba (Ginkgo Biloba)
[D] Ibuprofen (NSAID (Nonselective))
[C] Omeprazole (Omeprazole)
[C] Paracetamol (INT) (Acetaminophen)
[C] TraMADol (TraMADol)
Aspirin
[D] Acenocoumarol (Vitamin K Antagonists)

[C] DiltiaZEM CD (Calcium Channel Blockers (Nondihydropyridine))

[C] ELUoxetine (Selective Serotonin Reuptake Inhibitors)
[C] Eurosemide (Loop Diuretics)
[D] Ginkgo Biloba (Ginkgo Biloba)
[D] Ibuprofen (NSAID (Nonselective))
CefTRIAXone
[C] Acenocoumarol (Vitamin K Antagonists)
DiltiaZEM CD (DiltiaZEM)
[C] Aspirin (Salicylates)
[B] Ibuprofen (Nonsteroidal Anti-Inflammatory Agents)
[C] Magnesium Sulfate (Magnesium Salts)
FLUoxetine
[C] Acenocoumarol (Anticoagulants)
[C] Acenocoumarol (Vitamin K Antagonists)
[C] Aspirin (Aspirin)
[D] Ginkgo Biloba (Herbs (Anticoagulant/Antiplatelet Properties))
[C] HydroCHLOROthiazide (Thiazide and Thiazide-Like Diuretics)
[D] Ibuprofen (NSAID (Nonselective))
[C] Omeprazole (CYP2C9 Inhibitors (Moderate))
[C] Oxazepam (CNS Depressants)
[C] TraMADol (TraMADol)
[C] TraMADol (TraMADol)
Furosemide
[C] Aspirin (Salicylates)
[D] Ibuprofen (Nonsteroidal Anti-Inflammatory Agents)
[C] TraMADol (Analgesics (Opioid))
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Ginkgo Biloba

[D] Acenocoumarol (Vitamin K Antagonists)
[D] Aspirin (Salicylates)
[D] ELUoxetine (Agents with Antiplatelet Properties)
[B] HydroCHLOROthiazide (Thiazide and Thiazide-Like Diuretics)
[D] Ibuprofen (Agents with Antiplatelet Properties)
[D] Ibuprofen (Nonsteroidal Anti-Inflammatory Agents)
HydroCHLOROthiazide
[C] ELUoxetine (Selective Serotonin Reuptake Inhibitors)
[B] Ginkao Biloba (Ginkgo Biloba)
[C] Ibuprofen (Nonsteroidal Anti-Inflammatory Agents)
[C] TraMADol (Analgesics (Opioid))
Ibuprofen
[D] Acenocoumarol (Vitamin K Antagonists)
[D] Aspirin (Salicylates)
[B] DiltiaZEM CD (Calcium Channel Blockers)
[D] ELUoxetine (Selective Serotonin Reuptake Inhibitors)
[D] Eurosemide (Loop Diuretics)
[D] Ginkgo Biloba (Herbs (Anticoagulant/Antiplatelet Properties))
[D] Ginkgo Biloba (Herbs (Anticoagulant/Antiplatelet Properties))
[C] HydroCHLOROthiazide (Thiazide and Thiazide-Like Diuretics)
Magnesium Sulfate
[C] DiltiaZEM CD (Calcium Channel Blockers)
[C] Oxazepam (CNS Depressants)
[C] TraMADol (CNS Depressants)
Omeprazole
[C] Acenocoumarol (Vitamin K Antagonists)
[C] ELUoxetine (CYP2C9 Substrates)
Oxazepam
[C] ELUoxetine (Selective Serotonin Reuptake Inhibitors)
[C] Magnesium Sulfate (Magnesium Sulfate)
[C] TraMADol (CNS Depressants)
Paracetamol (INT) (Acetaminophen)
[C] Acenocoumarol (Vitamin K Antagonists)
[B] TraMADol (Analgesics (Opioid))
Potassium Chloride
No interactions identified with others in the selection list.
TraMADol
[C] Acenocoumarol (Vitamin K Antagonists)
[C] ELUoxetine (CYP2D6 Inhibitors (Strong))
[C] ELUoxetine (Serotonin Modulators)
[C] Eurosemide (Diuretics)
[C] HydroCHLOROthiazide (Diuretics)
[C] Magnesium Sulfate (Magnesium Sulfate)
[C] Oxazepam (CNS Depressants)
[B] Paracetamol (INT) (Acetaminophen)




Micromedex Drugs Interactions

{ Drugs Interactions

Major
Aspirin : Fluoxetine

Hydrochloride

Aspirin : Warfarin Sodium

Ibuprofen

Fluoxetine Hydrochloride :
Tramadol Hydrochloride

(s
(s
o/ Fluoxetine Hydrochloride :
(s
(s

Fluoxetine Hydrochloride :
Warfarin Sodium

Moderate

0 Acetaminophen : Warfarin

Sodiim
Qs 6
Drug Interactions Information
Hopitaux
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Fluoxetine + tramadol

< Interactions Interaction

Severity: Major
Onset: Rapid
Documentation: Good

Interaction Effect:

Concurrent use of FLUOXETINE and
TRAMADOL may result in an increased
risk of seizures, opioid toxicity, and
serotonin syndrome (hypertension,
hyperthermia, myoclonus, mental status
changes), and increased concentrations of
tramadol and decreased concentrations of
tramadol active metabolite, M1.

Clinical Management:

Use caution with concomitant use of
fluoxetine and tramadol. Concomitant use
of tramadol with SSRIs, serotonin
norepinephrine reuptake inhibitors

Qe 6

Drug Interactions Information

Aspirin + ibuprofen

< Interactions Interaction

Severity: Moderate
Onset: Not Specified
Documentation: Good

Interaction Effect:

Concurrent use of ASPIRIN and
IBUPROFEN may result in decreased
antiplatelet effect of aspirin and additive
risk of bleeding.

Clinical Management:

Ibuprofen can interfere with the irreversible
platelet inhibition effects of aspirin via
competition at the platelet
cyclooxygenase-1 (COX-1) binding site.
This interaction may increase the risk of
adverse thrombotic events in patients who
receive daily low-dose aspirin as
preventive therapy. If regular combined
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Drug Interactions Information




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
— KCI 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)

J H

— Buprenorphine 0.1 mg TID + 0.1 mg BID if needed
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Doses: Sources

Software and Apps

U

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
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» Guidelines

» National and international scientific
societies and regulatory agencies

@ eular

EUROPEAN ighting theumatic & musculoskeletal
SOCIETY OF diseases together
CARDIOLOGY®

WITld 7,
Y ek

13

S

@ ithe home of neurology|

EASD

European Association
for the Study of Diabetes

» Specific tools
» Renal failure

ICAR : www.sitegpr.com

The renal drug database:
renaldrugdatabase.com

» Pediatrics:

Pediatric & Neonatal dosage

handbook (Lexicomp) www.lexi.com




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
— KCI 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
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Doses?

Omeprazole

Omeprazole: Drug information Lexicomp®

Access Lexicomp Online here.
Copyright 1978-2016 Lexicomp, Inc. All rights reserved.

(For additional information see "Omeprazole: Patient drug information” and see "Omeprazole:
Pediatric drug information”)

NSAID-induced ulcer prophylaxis (off-label use): Oral: 20 mg once daily for up to 6 months
(Cullen 1998)

Furosemide
Table 7.3 Doses of diuretics commonly used in
patients with heart failure
Diuretics Initial dose (mg) | Usual daily dose
(mg)
Loop diuretics*
Furosemide 2040 40-240
Bumeanide 05-10 e
Torasemide 5-10 10-20
Thiazides®
Bendroflumethiazide | 2.5 25-10
Hydrochlorothiazide | 25 12.5-100
Metolazone 25 25-10
Indapamide* 25 25-5
Potassium-sparing diuretics®
+ACE-l/ | -ACE-I/ | +ACE-l/ | -ACE-I/
ARB ARB ARB ARB
Spironolactone/ 12.5-25 | 50 50 100-
eplerencne 200
Amiloride 25 5 5-10 10-20
Triamterene 25 50 100 200
ACE-| = angi i ting enzyme inhibitor, ARB = angiotensin recep
blocker.

*Oral or intravenous; dose might need to be adjusted according to volume status/
weight: excessive doses may cause renal impairment and icity.

*Do not use thiazides ¥ estimated glomerular filtration rate <30 mUmin/1.73 m®
except when prescribed synergistically with loop diuretics.

“Indapamide is a hiavide adl 1

“A mineralocorticoid antagonist (MRA) i.e. spironclactone/eplerenone is always
preferred. Amiloride and triamterene should not be combined with an MRA.

Universitaires and treatment of acute and chronic heart failure European

U Hopitaux Ponikowski P, et al. 2016 ESC Guidelines for the diagnosis

Geneéve

Heart Journal (2016) 37, 2129-2200



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
— KCI 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

Hopitaux
Universitaires
Geneéve



DRUG ADMINISTRATION




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
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Drug administration: some sources

» Software and Apps
»  Previous drug databases
4 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/

daokhanef/file/Injectable Drugs Guide.pdf

» Handbook of Drug Administration

via Enteral Feeding Tubes
www.pharmacy.cmu.ac.th/unit/unit_files/

‘ files_download/

ol 2012-03-26HandbkOfDrugAdminiViaEnteralFe
[% ®Wl edingTubes%201stEd WhiteAndBradn.pdf
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Drug administration?

» 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
— KCI 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
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Parenteral administration: Injectable Drugs Guide

Potassium chloride

The UK NPSA Patient Safety Alert (Oct 2002)

« If a suitable solution is not available commercially, dilutions should be made in the hospital
pharmacy wherever possible.

» Storage of concentrated potassium chloride solutions should be restricted to pharmacy depart.
ments and to those critical care areas where concentrated solutions are needed for urgent use.
* Receipt and use of these solutions should be recorded in a similar way to Controlled Drugs
and stocks should be kept in a separate locked cupboard away from commonly used diluting

solutions.
» Potassium chloride concentrate solution should not be transferred between clinical areas.

Dose

Treatment of hypokalaemia: the dose is dependent upon the biochemistry and clinical
condition of the patient.
™ Mild to moderate |K (K > 2.5mmol/L): oral KCI supplements are usually adequate. If the oral
route is temporarily unavailable, a single dose of 20-40 mmol by IV infusion over 6-8 hours may be
sufficient to treat acute deficiency.
Severe |K (K < 2.5 mmol/L): 20-40 mmol (as a 40 mmol/L solution) by IV infusion at a maximum
rate of 20 mmol/hour (10 mmol/hour is the usual maximum in a general ward area) governed by
the clinical status and hydration of the patient. Repeat as necessary according to biochemistry
results.
More concentrated solutions may be given in a critical care area with ECG monitoring, particularly
|_where fluid overload is problematic.

NB: There is a high risk of asystole if the administration rate reaches 40 mmol/hour.
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Drug administration?

» 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

— KCI 40 mmol HD once |V 4h infusion over 6-8 h (solvent: NaCl 0.9% 280 500
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
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Drug administration: some sources

| Previoss arng databases » Compatibility
4 Lexi Comp’s: www.lexi.com } SOftware and Apps
4 Micromedex: www.micromedexsolutions.com } K|ng GU|de : WWW.kinqquide.com
- BbooT:jectable Vedicines » Micromedex IV Compatibility:
administration guide www.micromedexsolutions.com
» Books

» Injectable Drugs Guide : ; |
ssu.ac.ir/cms/fileadmin/user upload/ » Trissel's Handbook on RACE

bimarestanha/shahid sadooghi/paraclinic/ .
daokhanef/file/Injectable Drugs Guide.pdf InJeCtabIe Drugs

» Neofax .
» Handbook of Drug Administration
via Enteral Feeding Tubes » Tables
www.pharmacy.cmu.ac.th/unit/unit_files/
files download/ - » CHUV table
2012-03-26HandbkOfDrugAdminiViaEnteralFe files.chuv.ch/internet-docs/pha/medicaments/

.ﬂé;/ i edingTubes%201stEd WhiteAndBradn.pdf

pha_ phatab compatibilitesy.pdf

» HUG table

pharmacie.hug-ge.ch/infomedic/utilismedic/
HUG CompatAdm DCI.pdf
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Compatibility: CHUV tables

u, COMPATIBILITES DES MEDICAMENTS INJECTABLES ADMINISTRES EN Y - 05.2012 - v.6.2
Saroetas:
23 Code couleur :
7574 _|¥ ACTRAPD (mestine rapide) ¢ = (tosts ou physic Daricam 1 rgivd, Moeine 1 makst, Potaskm Ciionss 0.05 remclént)
= Incompatible § Actrapi : acacrstion s e vere o s plasigus faaslieTent 20-X0% de peries,
panschrin) = se référer aux notes cl-dessous amad L

= aucune doanée publiée (contacter la hodine) 2 ATTENTION! -
= referance omployoe:
& Trizel LA Manctook on ijectstle dugs. 154 e ASHP 3008 3 Les PN e
& King JC ot o, Gatte © pamrvers! sk forkne). Mucnel 2000 Fagee ce focduion de i TN, 8154 en réaesce MupaTe).
€ Tetwzel LA of al. Truse’s tades of compaibdty. Wl 1906, 4 Cefazidms: CoTgatt Svec 33043TiNe Sekon s SrCeTIIMrs Ce
e 2008 datutamine leses, 5e rélirer 48 pharmac.
* Te . s

[ # Tast a3 b ce Cortle e quaite e s Phammacis Jes HUG. & Cordarane :

|ciprofiocacine) & 2545 L] Sewa B Risges de précpiation s conceniration « 4.8 motrl

7 Mompen (Tuckescilinels compatils sves Mzaie «20UNT, u 348 fas Se dorder.
1 Maspen (Tciceacline compatitie 3/ec raviire *0.5morl i 368 fas ce dovdes
¥

e NaCl 0.9% uniuerent.

4 Corpattle sx dhdiors Iraghes,

. ¥ mwnc den cun ipkden
da mophine eat « | mpied.

2
o Prarryean

Paision 790 mp0 mk corpatils svec Nall D.9%, G%, G1O0%, Ghuosssin, Ringes-Lactss.

AT

avec be calciemn
LASEK (Fersadenide) L e
7 % Sodum - e CO,
HEE MAGNESILM SULFATE 3 préciationde Crbonstes svec Ca ot Mg.

(raskscine HCR O

==

| o] | | | - -
| T asknact. | | s N " N .
= Les données de compatibilite de ce tableau sont tirtes de tests en de en par deux; |l existe trés rarement des assoclations de plus de deux médicaments.
= En cas de doutos ou de questions, voulliez o 67 360 Assistance Robzucter NPER
v La responsabilité du CHUV n'est pas engagée lors de 'empiol de ce tableau hors de I'institution. Vikdaton: EOP, Puls, SDAR
Hopitaux
Universitaires Pharmacie du CHUV :
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http://files.chuv.ch/internet-docs/pha/medicaments/pha _phatab compatibilitesy.pdf




Compatibility: tools evaluation

Impossible d'a
ouvrir Iimage c
nouveau le fich

supprimer l'imag

agé dinateur, puis
1ge est toujours affiché, vous devrez peut-étre
a réinsérer.

* Evaluation by 2 pharmacists

* 40 pairs frequently used in pediatrics
intensive care units

* Trissel’s handbook = gold standard

Table 4 Tool-evaluation summary

Tool Accuracy score® Completeness score” Comprehensiveness score® Applicability score® Global score®
Ref 250 250 250 250 1000
Thé 234 200 218 188 840
pH 175 200 134 298 807
CHUV 213 150 174 266 803
Perf 230 138 218 191 776
NeoF 190 181 116 191 678
King 192 131 108 211 642
Stab 179 144 149 112 584
KIK 105 156 157 105 523

Ref Trissel’s Handbook

The Thériaque database, Perf Perfysi database, CHUV CHUV’s cross-table King King cross-table wall chart, NeoF Neofax handbook, Stab
Stabilis database, pH pH cross-table, K/K software

Hopitaux De Giorgi |. Evaluation of tools to prevent drug incompatibilities in paediatric and neonatal intensive

Univgersitaires care units. Pharm World Sci. 2010 Aug;32(4):520-9
Genéve



Micromedex IV Compatibility

Y-Site Test Detail Rating

Ceftriaxone sodium - Magnesium sulfate

Ceftriaxone sodium - Potassium chloride

Magnesium sulfate - Potassium chloride

IV COMPATIBILITY DETAIL

Not Tested

Incompatibility

Geneéve

Drug 1 Drug 2 Status Information Test Parameters -
Ceftriaxone sodium||Potassium chloride Physical Reference: 8869
165mg/mL’in° DSW- || 1mEg/mL’in" D5W- 0 Compatibility:Physically
Dextrose 5% Dextrose 5% Compati compatible. No changes || Study Period:4 hours.
patible |[;
in measured haze or
Roche Abbott Laboratories turbidity, particulates, or | Method:Visual observation and
Pharmaceuticals color were found. electronic assessment.
Storage:Ambient room || Container:Simulated Y-site
temperature near 23 °C  ||administration using glass test
exposed to normal tubes.
fluorescent light.
Drug 1 Drug 2 Status Information Test Parameters
Ceftriaxone sodium [Potassium chloride Physical Reference: 8869
165mg/mL’in’ 1mEg/mL’in" Normal 0 Compatibility:Physically
Normal saline- saline- Sodium Compatible compatible. No changes | Study Period:4 hours.
Sodium chloride chloride 0.9% in measured haze or
0.9% turbidity, particulates, or ||Method:Visual observation and
Abbott Laboratories color were found. electronic assessment.
Roche
Pharmaceuticals Storage:Ambient room || Container:Simulated Y-site
temperature near 23 °C | administration using glass test
exposed to normal tubes.
fluorescent light. v
Hopitaux
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King Guide

Search IV Drugs (up to 10):

Search for another drug to add it to the
multiple drug compatibility results.

Click any drug to remove it from the results.

CEFTRIAXONE SODIUM

POTASSIUM CHLORIDE

MAGNESIUM SULFATE

(%)
(%)
(%)

(Ccompstivie @ =Incompativie ~(@)=Conficting Reports  NA=No Data

Click any symbol to view the fluids. dosages. and details.
Click any drug to view the complete monograph for that drug.

CEFTRIAXONE MAGNESIUM POTASSIUM

Y-Site SODIUM  SULFATE CHLORIDE
oo~ @
verr @ - @
SrsL 0
Gl SIS T
SR - » @
e ® -
e ©
Admixture CETRAXONEMAGNESIUM POTASSIUM
ZToEn ) ®
f= - @
el ©

Caution: The compatibility of two or more drugs in the
same |V line/container should not be inferred from
information presented here, unless data on that specific
combination has actually been reported within the text of
the monograph.



Drug administration?

» 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

"— KCI 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

2 different veins or rinse the infusion line between administration
and as soon as the clinical condition allows it, switch antibiotic IV-PO



ADVERSE DRUG REACTIONS




Adverse drug reactions: some sources

» Software and Apps » Hepatic disorders
&  Livertox: livertox.nlm.nih.gov
:! - Lexi Comp’s: www.lexi.com iverTox
» G6PD deficiency
go| » Micromedex (Drugdex): " assotation o
www.micromedexsolutions.com www.a6pd.ora/en/

G6PDDeficiency/SafeUnsafe/

() -~ European Medicines Agency: DaEvitare_ISS-it
i WWW.ema.eurODa.eu QT prolongation

CredibleMeds:
crediblemeds.org

»  U.S. Food and Drug
FDYA Administration:
www.accessdata.fda.gov/scripts/

cder/drugsatfda/index.cfm » Combination of apps
Meweew ) P|M-Check: pimcheck.org

National drug databases,
SmPCs
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Adverse drug reactions: key symptoms

» 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)

VvV vV VvV VvV VvV VvV VvV VvV Vv V9
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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

— KCI 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
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INAPPROPRIATE PRESCRIBING




Inappropriate prescribing: sources

» Guidelines
u »  Uptodate: www.uptodate.com

» Books

» Koda-Kimble & Young's
Applied Therapeutics: The
Clinical Use of Drugs

2014

» National and international
scientific societies and
regulatory agencies

Hopitaux
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» DiPiro Pharmacotherapy : A
Pathophysiologic Approach.

» 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




Explicit criteria: STOPP/START vs PIM-Check

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

Target

Number of items

Types of PIM

Hopitaux
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STOPP/START version 2

19 experts in geriatrics from
13 european countries

Older people

114 items

Over- (STOPP) /under-
(START) prescriptions

PIM-Check

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

Adult in internal medicine
unit

160 items
Over- (OP) / under- (UP) /

mis-prescriptions (Other) /
drug-drug interactions (DDI)

DDI
16
Othe UP
34 E 74



Explicit criteria: STOPP/START vs PIM-Check

STOPP/START version 2

» Classification

» Presentation 2 tables (paper)

Appendix 3: Screening Tool of Older Persons’ Prescriptions (STOPP) version 2.

The following prescriptions are potentially inappropriate to use in patients aged 65 years
and older.

Section A: Indication of medication
1.Anydrug prescribed withoutan evidence-basedclinical indication.

2.Anydrug prescribed beyond the recommended duration, where treatment duration is
well defined.

3.Anyduplicate drug class prescription e.g. two concurrent NSAIDs, SSRIs, loop diuretics,
ACEinhibitors, anticoagulants (optimisation of mongtherapy within a single drugclass
should be observed prior to consideringa new agent).

Section B: Cardiovascular System

1. Digoxin for heart failure with normal systolic ventricular function (no clear evidence of
benefit)

2.Verapamil or djltiazem with NYHA Class Il or IV heartfailure (may worsen heartfailure).
3.Beta-blocker in combination with yerapamil or diltiazem (risk of heartblock).

4_Beta blocker with hradycardia (< 50/min), type Il heart block or complete heartblock (risk
of complete heartblock, asystole).

5. Amiedarons as first-line antiarrhythmic therapy in supraveniricular tachvarrhythmias
(higher risk of side-effects than beta-blockers, digoxin, verapamil or diltiazem)

Hopitaux
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PIM-Check

Classified according to pathophysiological systems

Website and Webmobile application

2

O ~—rreme
O~
O ~—n
O~
[0 ~—rerr

|

Screening Favorites Items list PIMcheck.org

Display Display Display
PARRICEY ) ALREADY read items | UNREAD items

ALL items

CARDIOLOGY

Heart failure

Heart failure: Start ACEIl or ARB

Heart failure: Start beta-blocker* treatment

optimal treatment

Heart failure: Drugs that may exacerbate HF

Dyslipidaemia and hypolipidemics

Dyslipidaemia and high cardiovascular risk: start statins

m Heart failure: Start aldosterone antagonist when LVEF < 35% despite



Explicit criteria: STOPP/START vs PIM-Check

STOPP/START version 2 PIM-Check

Medical specialties, pathologies and domains included

» Cardiovascular System v v
» Coagulation System v v
» CNS and Psychiatry v v
» Renall urogenital System v v
» Gastrointestinal System v v
» Respiratory System v v
» Musculoskeletal System v v
» Urogenital System v v
» Endocrine System v v
» Pain and Analgesic Drugs v v
» Ophthalmology v v
» Vaccination v v
» Other » Drug indication » Dependencies
» Drugs with increased risk » Infectious diseases
of falls in older people » Obesity
> Antimuscarinic/ » Pharmacology & toxicology

anticholinergic drugs » 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

— KCI 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
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Over-prescriptions

STOPP criteria PIM-Check over-prescription criteria

Section B: Cardiovascular System criteria E Heart failure: Drugs that may exacerbate HF

2 Verapamil or diltiazem W|th NYHA ClaSS ”I triggering factors: HEART FAILURE + Diltiazem
or IV heart failure (may worsen heart failure) P’°f:;;;;r‘i’;;"?;zttg;.regé?tl:;;tg;guratm" ortherapy
Section C: Antiplatelet/Anticoagulant Drugs H '

.. ) ) . } . QT prolongation: drugs that prolong the QT interval
5. Aspirin in combination with vitamin K triggering factors: STEMI, NSTEMI, Heart

antagonist, direct thrombin inhibitor or factor failure, Hypokaliémia + fluoxetine + furosemide
Xa inhibitors in patients with chronic atrial + hydrochlorothiazide

fibrillation (no added benefit from aspirin)
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Under-prescriptions

START criteria

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

Hopitaux
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U

PIM-Check under-prescription criteria

Heart failure: Start ACEIl or ARB

Heart failure: Start beta-blocker* treatment

STEMI / NSTEMI Secondary prevention: Start statins

STEMI / NSTEMI Secondary prevention: Start ACEl or ARB
RF: Calcium, vitamin D and/or phosphate-binding agents
Opioids: start prophylactic measures* to prevent constipation
Annual influenza vaccination

Pneumococcal vaccination: high-risk patients*

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



Other and drug interaction

PIM-Check other criteria PIM-Check DDI criteria
HBP: Favour ACEI or ARB in patients with Anticoagulation and DDI
diabetes/CKD/HF/STEMI/NSTEMI and HBP triggering factors: acenocoumarol + diltiazem,

omeprazole, ceftriaxone, fluoxetine
Proper use of antibiotics: reevaluate the route of m DDI: strong enzyme inducers and inhibitors*

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

Stop : Aspirin, diltiazem, hydrochlorothiazide

Start: Betablocker, ACEI, Statin, Calcium, Vitamin D, Phosphate biding agent (according to
phosphate plasma concentrations), Laxative

Switch: antibiotic with good oral bioavailability (according to antibiotic
resistance testing : ciprofloxacin?)

Hopitaux
Universitaires
Geneéve



Inappropriate prescribing?

» Medication history
_ Aspirin 400 A
_ Hvdrochlorothiazide 25 a0
— Omeprazole 20 mg QD
— Acenocoumarol QD dose-adjusted according to INR
_ Dilti tonded-rel 90 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
— KCI 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
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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
— KCI 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
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You need to start again the approach

» Drug — Drug Interactions

» Doses

» Drug administration

» Adverse drug reactions

» Inappropriate prescribing:
» Under-prescriptions

» Over-prescriptions
» Mis-prescriptions
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Take Home Messages

» 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
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THANK YOU FOR YOUR ATTENTION

audedesnoyer@gmail.com
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