
RED FLAGS

Most Important Drug interactions
	Drug 1
	Drug 2
	Interaction

	Warfarin
	Thyroid
	liothyronine increases effects of warfarin by pharmacodynamic synergism. Serious - Use Alternative.

	Warfarin
	NSAIDs
	warfarin and aspirin both increase anticoagulation. Significant - Monitor Closely. The need for simultaneous use of low-dose aspirin and warfarin are common for patients with cardiovascular disease; monitor closely.

	Warfarin
	Cimetidine (H2-blocker)
	cimetidine will increase the level or effect of warfarin by affecting hepatic/intestinal enzyme CYP3A4 metabolism. Serious - Use Alternative.

	Warfarin
	Fibric acid (Fibrate)
	fenofibric acid increases effects of warfarin by pharmacodynamic synergism. Serious - Use Alternative.

	Warfarin
	Barbiturates
	phenobarbital decreases effects of warfarin by increasing metabolism by affecting hepatic enzyme CYP1A2 . Serious - Use Alternative

	Warfarin
	Sulfinpyrazone
	sulfinpyrazone will decrease the level or effect of warfarin by affecting hepatic enzyme CYP2C9/10 metabolism. Significant - Monitor Closely

	Benzodiazepines
	Azoles
	fluconazole will increase the level or effect of diazepam by affecting hepatic/intestinal enzyme CYP3A4 metabolism. Significant - Monitor Closely

	Carbamazepine
	Propoxyphene
	??

	Carbamazepine
	macrolides
	carbamazepine will decrease the level or effect of erythromycin base by affecting hepatic/intestinal enzyme CYP3A4 metabolism. Serious - Use Alternative

	Cyclosporine
	Rifampin

(Abx)
	rifampin will decrease the level or effect of cyclosporine by affecting hepatic/intestinal enzyme CYP3A4 metabolism. Serious - Use Alternative

	Dextro- methorphan
	MAOIs
	dextromethorphan and isoniazid both increase serotonin levels. Significant - Monitor Closely

	Digoxin
	Clarithromycin
	clarithromycin will increase the level or effect of digoxin by altering intestinal flora. Applies only to oral form of both agents. Serious - Use Alternative

	Ergots
	Macrolides
	erythromycin base will increase the level or effect of ergotamine by affecting hepatic/intestinal enzyme CYP3A4 metabolism. Serious - Use Alternative

	Ganciclovir
	Zidovudine
	ganciclovir increases toxcity of zidovudine by pharmacodynamic synergism. Serious - Use Alternative

	MAOIs
	Sympathomimetics
	

	Meperidine
	MAOIs
	isoniazid and meperidine both increase serotonin levels. Significant - Monitor Closely

	Methotrexate
	Trimethoprim
	trimethoprim, methotrexate. Either increases toxicity (FOLATE inhibitors) of the other by pharmacodynamic synergism. Serious - Use Alternative. Due to an additive antifolate effect, trimethoprim has been shown to rarely increase bone marrow suppression in patients receiving methotrexate

	Nitrates
	Sildenafil
	nitroglycerin sublingual, sildenafil. Mechanism: additive vasodilation. Serious - Use Alternative. Potentially fatal hypotension

	Pimozide
	Macrolides
	erythromycin base and pimozide both increase QTc interval. Contraindicated

erythromycin base increases levels of pimozide by decreasing metabolism. Contraindicated. Risk of QT interval prolongation

erythromycin base will increase the level or effect of pimozide by affecting hepatic/intestinal enzyme CYP3A4 metabolism. Significant - Monitor Closely

	Pimozide
	azoles
	fluconazole and pimozide both increase QTc interval. Contraindicated

fluconazole increases levels of pimozide by decreasing metabolism. Contraindicated. Risk of QT interval prolongation

fluconazole will increase the level or effect of pimozide by affecting hepatic/intestinal enzyme CYP3A4 metabolism. Minor or non-significant interaction

	SSRIs
	MAOIs
	fluoxetine and isoniazid both increase serotonin levels. Significant - Monitor Closely



	Theophylline
	Quinolones
	ciprofloxacin will increase the level or effect of theophylline by affecting hepatic enzyme CYP1A2 metabolism. Serious - Use Alternative. Concomitant use of theophylline and ciprofloxacin has decreased theophylline clearance and increased plasma levels and symptoms of toxicity. Serious and fatal reactions have included cardiac arrest, seizure, status epilepticus, and respiratory failure. If concomitant use cannot be avoided, monitor theophylline levels and adjust dosage as needed

	Theophylline
	fluvoxamine
	fluvoxamine will increase the level or effect of theophylline by affecting hepatic enzyme CYP1A2 metabolism. Serious - Use Alternative


** THINK...  Duplicate-Action drugs, Sedation, Blood Pressure, Potassium
[ Big Ones:  Digoxin - Cyclosporin - Warfarin - Lithium - Phenytoin - Carbamazepine - Theophylline ]

And... PPIs - some drugs require acid enviro for break down.

Other Important Red Flags and CI’s:

· Abx:
· Check if Abx taken in last 3 months and if so, switch classes
· Acetominophen:  
· Max dose 4g/day
· ACEi:  
· CI in pregnancy
· Don’t combine with ARB’s, rapidly worsening KI failure, severe hypotension
· Angiotensin Receptor Blockers:  
· CI in pregnancy
· Don’t combine with ACEi (same CI’s as ACEi)
· Benzo’s:
· bad withdrawal effects, 
· CI pregnancy
· do not use w/ alcohol
· B-blockers:
· CI:  asthmatics, peripheral artery Dz, heart block, bradycardia, chronic bronchitis, Raynaud’s
· Buproprion:
· CI:  SEIZURE DISORDERS (i.e. anorexia/bulimia or anything else that increases risk of seizures.. hx of head injury, CNS tumour, heavy alcohol use, LV dysfx)
· Buspirone:
· CI:  with MAOIs
· Calcium Channel Blockers:
· taper and gradually withdraw (Expensive)
· Ciprofloxacin:
· CI: pregnancy and kids  (tendons)
· Corticosteroids (topical)
· CI:  face/folds/thick psoriatic plaques
· careful with dermal atrophy, and adrenal suppression, growth rate in children
· careful with secondary infx’s due to immunosuppression 
· osteoporosis in adults
· (hydrocortisone 0.5% ok around eyes as long as it’s not everyday →  glaucoma, etc.)
· Clonidine:
· NOT A FIRST LINE, ONLY 2ND LINE FOR ADHD
· Cyclosporin:
· caused elevated BP
· Oral decongestants (pseudoephedrine, phenylephrine):
· MAOI’s, HTN, hyperthyroidism, ischemic HT Dz
· Doxycyclin:
· CI:  pregnancy and kids <8yo
· Erythromycin:
· Inhibits P450, so watch for toxicity of other drugs that are metabolised here (anticoagulants, digoxin, carbamazepine, statins, theophylline)
· Fluoxetine & Sertraline:
· more stimulating
· GERD:
· DRUGS THAT CAUSE:   calcium channel blockers, NSAIDs, theophylline, tricyclic antidepressants, tetracyclines, bisphosphonates, etc.
· Glyburide:
· CI:  DMI  & Pregnancy
· Ibuprophen:
· worsens hypertension, HT failure, etc.
· Isotrentinoin:
· teratogenic
· CI:  1 month before/during/after pregnancy
· Influenza vaccine:
· >INR in warfarin therapy
· Long Acting B-Agonists:
· CI:  on their own in people with Asthma (use in combo with inhaled corticosteroids), death, intubation, hospitalisation
· MAOIs:
· bad interactions with everything
· Metronidazole:
· CI:  causes liver failure, ci liver failure, not with EtOH (even tinctures), pregnancy
· Misoprostol:
· CI: pregnancy, abortifacient
· Nicotine replacement therapy:
· many symptoms are due to withdrawal of nicotine, however can also experience overdose Sx:  H/A, dizziness, nausea/vomiting/pain/diarrhea, salivation, sweating, flushing, palpitations.
· do not use in:  just had an MI, unstable angina (unstable cardiac condition)
· Nortriptylline:
· caution in CVD or arrhythmias
· NSAIDs:
· 1-2% risk of GI bleed, enteric coating does nothing
· common cause of stomach and bowel disorders (stomach upset, ulcers to perforation and fatal GI bleedi)
· mixed with EtOH, likely the most common drugs to produce drug-induced high blood pressure
· NSAIDs will, in some people, reverse some of the beneficial effects of drugs used in patients with heart failure and they can damage kidney function in susceptible individuals
· Some NSAIDs can cause mental confusion, especially in the elderly
· NSAIDs do not retard or prevent the progression of either rheumatoid or osteoarthritis
· Paroxetine:
· CI in youth (only give fluoxetine to teens), difficult discontinuation
· Penicillin allergy:
· penicillin, amox, cephalosporins
· PPI’s:
· C.difficile
· Ridedronate/Alendronate (bisphosphonates):
· Must take on empty stomach with only H2O, don’t lie down for 30 mins
· Serotonin syndrome:
· combining 2+ serotonergic agents (SSRI + MAOi, amphetamines, etc.).  can cause death
· SSRI+SNRI:  
· taper over at least 2 weeks, but can suddenly switch w/in class
· Statins:
· don’t combine w/ calcium channel blockers (i.e. non dhidrapine, diltiazem)
· Careful with Warfarin. 
· CI:  pregnancy
· Tetracycline:
· CI:  pregnancy and kids <8yo d/t teeth mottling
· Thiazides;
· CI:  gout, DM, arrhythmias, KI dysfx, sulfa allergies
· TMP-SMX: 
· sulfa-allegy
· Trenitinoin (topical):
· CI: pregnancy, teratogenic
· careful, old literature says not!!
· Varenicline:
· CI: combination with NRT
Drug with Narrow Therapeutic Windows:

· DIGOXIN
· CYCLOSPORIN
· WARFARIN
· LITHIUM
· PHENYTOIN
· CARBAMAZEPINE
· THEOPHYLLINE
Therapeutic Drug Monitoring

· * Use Non-SST Tube!!
· Digoxin (.5 – 2.0 ng/ml)
· Done after steady-state levels have been achieved (1- 2 weeks).
· Used for CHF, SVT and Atrial Fibrillation.
· Phenytoin (5-20 mcg/ml – therap. range)
· Known for its highly variable steady-state.  Monitored for poorly controlled seizures.
· Toxic symptoms – (20, 30, 40mcg/mL: nystagmus, ataxia; disorientation).
· Lithium (.6 – 1.2 (1.5) mmol/l – therapeutic range)
· Common SE include: Thyroid, renal and hematological changes.
· Monitor blood levels for toxicity: N/D/V, neurological deficits and coma.
· Serum and toxicity levels do not correlate at all times, caused by high variability.
· Carbamazepine (Tegretol)
· Trough sample required
· •Theophylline (10-20mcg/ml – therap. range)
· Serum concentrations should be monitored when cimetidine, propranol, allopurinol, erythromycin, phenytoin caused by drug pharmacokinetics
	DRUGS THAT CAUSE HEADACHES
	

	Amitriptyline

Imipramine

ASA, Acetaminophen

Benzodiazepines

Nitroglycerine

MAOIs

Metoclopramide

Estrogen

Sulphonamides

Theophylline

NSAIDS

Fluoxetine
	Withdrawal of:

Benzodiazepines

Caffeine

Ergotamine

Methysergide

ASA, APAP

(+ Codeine)

Few Antihypertensives


	DRUGS CAUSING ACNE

	Androgens, Barbiturates, Corticosteroids, Haloperidol, Lithium, Phenytoin, Oral Contraceptives (With levonorgestrel), bromides, iodides.


Drugs that cause Hypertension:

· Prescription drugs
· Corticosteroids,
· ACTH
· Estrogensa (usually oral contraceptives with high estrogenic activity)
· Nonsteroidal anti-inflammatory drugs,
· COX-2 inhibitorsa
· Phenylpropanolaminea and analoguesa
· Cyclosporine and tacrolimus
· Erythropoetin
· Sibutramine
· Antidepressants (especially venlafaxine),
· bromocriptine,
· buspirone,
· carbamazepine,
· clozapine,
· desfulrane,
· Drugs that cause hypertension cont.
· ketamine,
· metoclopramide
· Clonidine/β-blocker combination
· Pheochromocytoma: β-blocker without α-blocker first
·  Street Drugs and Other Natural Products
· Cocaine and cocaine withdrawal
· Ma huang, ”herbal ecstasy,”
· other phenylpropanolamine analogues
· Nicotine and withdrawal,
· anabolic steroids,
· narcotic withdrawal,
· methylphenidate,
· phencyclidine,
· ketamine,
· ergotamine and other
· ergot-containing herbal products,
· St. John’s wort
· Food Substances
· Sodium, Ethanol, Licorice , Tyramine-containing foods if taking a monoamine oxidase inhibitor
· Chemical Elements and Other Industrial Chemicals
· Lead, mercury, thallium and other heavy metals, lithium
Drugs that cause Hyperuricemia:

· alcohol
· cyclosporine
· diuretics
· ethambutol
· levodopa
· nicotinic acid
· pyrazainamide
· salicylates, low dose
· theophylline
Asthma/ SOB

· Aspirin
· NSAIDs (cyclooxygenase inhibitors)
· Sulfites
· benzalkonium chloride
· β-blockers
Insomnia

· Anticonvulsants
· Central adrenergic blockers
· Diuretics
· Selective serotonin reuptake inhibitors
· Steroids Stimulants
Anxiety

· Anticonvulsants: carbamazepine
· Antidepressants: selective serotonin reuptake inhibitors, tricyclic
· antidepressants
· Antihypertensives: felodipine
· Antibiotics: quinolones, isoniazid
· Bronchodilators: albuterol, theophylline
· Corticosteroids: prednisone
· Drugs that cause anxiety cont.
· Dopa agonists: levodopa
· Herbals: ma huang, ginseng, ephedra
· Nonsteroidal anti-inflammatory drugs: ibuprofen
· Stimulants: amphetamines, methylphenidate, caffeine, cocaine
· Sympathomimetics: pseudoephedrine
· Thyroid hormones: levothyroxine
· Toxicity: anticholinergics, antihistamines, digoxin
· Withdrawal: alcohol, sedatives
Drugs That Can Cause Dysglycemia:

· Atypical antipsychotic agents, e.g., clozapine, olanzapine, quetiapine, paliperidone, risperidone.
· Beta-adrenergic antagonists, e.g. atenolol, metoprolol.
· Diazoxide
· Glucocorticoids
· Interferon alpha
· Isoniazid
· Niacin
· Pentamidine
· Protease inhibitors (amprenacir, atazanavir)
· Tacrolimus
· ThiazIde, loop diuretics (furosemide, HCTZ)
· Hypercholestrol
· Progestins,
· thiazide diuretics,
· glucocorticoids,
· β-blockers,
· isotretinoin,
· protease inhibitors,
· cyclosporine,
· mirtazapine,
· sirolimus
· Hypertg
· alcohol,
· estrogens,
· isotretinoin,
· beta blockers,
· glucocorticoids,
· bile-acid resins,
· thiazides;
· asparaginase,
· interferons,
· azole
· antifungals,
· mirtazapine,
· anabolic steroids,
· sirolimus,
· bexarotene
· low hdl
· non-ISA β-blockers,
· anabolic steroids,
· probucol,
· isotretinoin,
· progestins
GERD

· Anticholinergics
· Barbiturates
· Benzodiazepines (diazepam)
· Caffeine
· Dihydropyridine calcium channel blockers
· Dopamine
· Estrogen
· Ethanol
· Alendronate
· Aspirin
· Iron
· Nonsteroidal anti-inflammatory drugs
· Adapted from Weinberg and Kadish.15
· Isoproterenol
· Narcotics (meperidine, morphine)
· Nicotine (smoking)
· Nitrates
· Phentolamine
· Progesterone
· Theophylline
· Quinidine
· Potassium chloride
Exogenous triggers of Psoriasis

· lithium
· beta blockers
· anti malarials
· NSAIDs (indomethacin)
· Ace Inhibitors
· Terbinafine
· Abrupt w/d of oral corticosteroids or high potency topica
· alcohol abuse
Depression

· Antihypertensives
· Clonidine
· Diuretics
· Guanethidine sulfate
· Hydralazine hydrochloride
· Methyldopa
· Propranolol
· Reserpine
· Steroids/adrenocorticotropic
· Hormonal therapy Oral contraceptives hormone
· Acne therapy Isotretinoin
· Interferon-beta-1a
Look Alike/Sound Alike Drugs

· Bupropion vs. Buspirone
· Plavix vs. Paxil
· Adderall vs. Inderal
· Metoprolol vs. misoprostol
· Tegretol vs. toradol
· Lasix vs. Losec
· Flomax vs. Fosamax
· Atarax vs. Ativan
Rhabdomyolisis:

· statins (controversial)
· fibrates (gemfibrozil)
· recreational drugs (amph, cocaine, heroine, mdmd)
· diuretics - potassium levels
Other notes by category:

· Glucocorticoids (sone, zone, onide)
· hydrocortisone
· prednisone
· dexamethasone (suppresses ACTH)
· fluticasone (asthma)
· mometasone (asthma)
· rosiglitazone
· Asthma:
· acute:  epinephrine
· pseudoephedrine
· 3 drugs that are folate analogues:
· methotrexate
· Trimethoprim (combine with Sulfamethoxazole → gram (-))
· SULFADRUGS:   “Fat Sucky Surfers Can Swim Tenaciously HardCore”
· furosamide
· sumatriptan
· sulfamethoxazole (& trimethoprim)
· celecoxib
· sulfasazaline
· tamsulosin
· hydrocholorothiazide
· →  BLOOD(albumin)/LIVER/KIDNEYS →
· they all INHIBIT P450 (think warfarin)
· they are easily displaced by albumin (weakly bound), therefore anything that highly binds to albumin will knock it off → increased affect
· compete for renal transport → increase things that need to get out this way
· highly allergenic
· Sulfadrugs will increase:
· WARFARIN (coumadin)
· METHOTREXATE
· don’t give broad-spectum antibiotics to people on warfarin because they kill bacteria, which reduces vitamin K... decreasing clotting even more
· other things that inhibit platelets:
· cephalosporins, nsaids, penicillins, salicylates, onions, garlic, ginger, ginkgo
· decrease warfarin effect:  
· estrogen, vitamin K
	P450 INDUCERS
	P450 INHIBITORS

	Barbiturates

Carbamazepine

Dexamethasone

Efavirenz

Glucocorticoids

Modafinil

Nevirapine

Phenobarbital

Phenylbutazone

Phenytoin

Pioglitazone

Primidone

Rifabutin

Rifampin

St. John's Wort

Sulfinpyrazone

Troglitazone
	Amiodarone

Anastrozole

Chloramphenicol

Cimetidine

Ciprofloxacin

Clarithromycin

Clotrimazole

Danazol

Delavirdine

Diltiazem

Erythromycin

Fluconazole

Fluoxetine

Fluvoxamine

Grapefruit juice

Indinavir

Itraconazole

Ketoconazole

Metronidazole

Mibefradil

Miconazole

Nefazodone

Nelfinavir

Nevirapine

Norfloxacin

Norfluoxetine

Omeprazole

Paroxetine

Propoxyphene

Quinidine

Ranitidine
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