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DDI in Smokers!
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 A 36 Y/O male admitted to hospital with akathisia and parkinsonism

 PMH: Schizophrenia and MDD from 2 yrs ago, 

 Current Drug: Olanzapine (30 mg/day) and sertraline (100 mg/day)

 HH: smoking about 1 pack (20 cigarettes) of cigarettes from 1 years ago

 Two weeks ago, patient decided to stop smoking and quit it one week ago, 

completely

 Now (1 weeks after complete cessation of smoking), pt admitted with 

akathisia and parkinsonism.
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Smoking and drugs interaction
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 Tobacco smoke (>1 week of more than 6-7 cigarettes?) contains PAHs that 

induce 1A2, 2E1 (Alcohol), UDP-glucuronosyltransferases 

 Determined by the number and type of cigarettes smoked and the degree 

of smoking

 Mainly Psych drugs

 Induction and recovery after 7 days and 4-7 days of initiation of smoking, 

respectively.

 Generally seen at > 7 cigarettes/day but the process is complicated and 

effects are difficult to predict
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 CYP 1A2 Substrates: Olanzapine (▲Cl up up to 98%), Clozapine (▼ level 

up to 50%), Caffeine (▲Cl to 99%), Theophylline (▲Cl 58-100%) ,

Fluvoxamine, Alprazolam, Warfarin (R-enantiomer, monitor INR), 

Clopidogrel, ▼ SC inslulin (due to peripheral vasoconstriction and▼

absorption), TCA (may need dose modification)

 PD interaction: BDZ (▲ sedation), BBs (need higher dose due to  nicotine-

mediated sympathetic activation), OCP (▲ stroke risk esp. >15 cigarettes/d 

and >35 y/o), Opioid (need higher dose, Unknown mechanism)
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Psych drugs; 

Maudsley 13ed
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 Monitor closely :TDM (after 4-7 days of ▲or ▼ smoking), efficacy (when ▲ cigarettes) 

and side effects (when ▼ smoking) especially after 4th day of smoking cessation.

 Some suggested dosage-correction factor of 1.5 for clozapine and olanzapine in smokers

 Dose modification is required based on clinical situation

 Back to case: EPS symptoms improved within 5 days following a reduction in his 

olanzapine dose to 20 mg daily
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Smoking and drugs interaction



UST: false + or -
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 A 27 Y/O female

 UST showed positive result for methadone!

 PMH: Hypothyroidism, GERD, insomnia. 

 DH: Levothyroxine 100 mcg OD. Diphenhydramine 50 mg TDS (from 1 

week ago), Famotidine 20 mg QHS, Trazodone 25 mg QHS, Pantoprazole 

40 mg OD.

 Patient refused the use of any opioid or opioid likes substances.

 False or True test?
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• 2 main types of UDTs: Screening and confirmatory tests

• Screen test are performed using immunoassay

• Immunoassays use antibodies to detect the presence of drug metabolites or 

classes of drug metabolites in the urine.

• Immunoassays detect substances with similar characteristics, resulting in 

cross-reactivity leading to false positive results

• Confirmatory test: Gas chromatography/mass spectrometry (GC-MS), 

identify specific molecular structure.
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Opioids

• Many methadone immunoassays detect only the parent compound. A few 

medications, including verapamil, diphenhydramine, and doxylamine, 

have been reported to cause false-positive screens for methadone
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Back to case: 

 Diphenhydramine discontinued for a few days.

 Repeated UST showed negative result for methadone

 Trazodone may cause false + for LSD and AMP/MET not OPI of MET



DOACs Interactions!
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 56 Y/O male

 Drugs list: Symbicort 320 two puff BD, Itraconazole 200 BD, Metformin

1000 BD, Gliclazide MR 30 mg daily, Sitagliptin 50 mg daily, 

Atorvastatin 10 mg daily, Gabapentin 300 mg QHS, Vitamin B1 300 daily. 

 DVT was diagnosed from 2 days ago. 

 Rivaroxaban 15 mg PO BD for 3 weeks (form 2 days ago) and then 20 mg 

OD.

 Are there any DDIs? Does the patient eligible for DOACs?

18



19



20

 All of them are substrate for P-gp (which involved in Gut and renal Cl)

 CYP3A4 involved in the hepatic clearance of rivaroxaban and apixaban.

 Generally, DOAC use is not recommended in combination with strong inducer

(such as Phenytoin, CBZ, RIF, etc.) and inhibitors of both CYP3A4 and P-gp

 Dose modification may be required in some combination (such as Amiodarone) 

and in some patients (such as CKD)
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Back to case: 

 Itraconazole is a potent inhibitor of P-glycoprotein and CYP3A4

 Alternative for itraconazole?! No suitable alternative, routinely.

 Can DOACs be used in this case? Unpredictable DDI. Not recommended.

• 140-150% ▲ Dabigatran level

• 100 % ▲Apixaban level

• Up to 160% ▲ Rivaroxaban level

 Warfarin as an alternative (after 5 days of parenteral AC) ; INR 2-3 

 Itraconazole ▲ INR (effect on 2C9 and via other mechanism), monitor INR



OCP DDI
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 34 Y/O female had unprotected intercourse 12 hours ago. 

 PMH: GTCs (fro 4 years ago. Last episode was for 4 mo. ago), IDA

 DH: CBZ 200 mg BD, ferrous sulphate 2 tab EOD, Calcium-D daily, 

vitamin D 50000 weekly. 

 Weight 56 kg and Height 162 cm

• As a pharmacist, what is your recommendation regarding method of 

EC in this case?
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OCP in Epilepsy:

Enzyme inducing vs 

non-enzyme inducing 

AEDs
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 Most (78.9%) women with epilepsy reported having at least one 

unintended pregnancy

 Enzyme-inducing AED (carbamazepine, phenytoin, phenobarbital, 

primidone, oxcarbazepine, eslicarbazepine and topiramate 200mg/d) can 

result in OCP failure (▼ Es and Ps) through CYP3A4 induction

 Non-enzyme-inducing AEDs (e.g. sodium valproate, levetiracetam, 

gabapentin, vigabatrin, tiagabine and pregabalin) do not decrease the 

efficacy of contraceptives
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 For woman taking Enzyme inducing: 

 LNG-IUD  or Cu-IUD or DMPA (q10 week instead of q3 month)

 Do not use POP

 Use of implants and rings is not recommended.

 Use of low (20mcg Es) and standard dose (30-35 mcg Es) of COC is not 

recommended.

 Use HD (50-70 mcg Es) or continuous use of monophasic OCP (without a pill 

free interval) or tricycling regimen* plus pill-free interval of 4 days is suggested

by experts (± barrier)

Practical Tips for contraception choice in Epilepsy
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 For woman taking non-enzyme-inducing AEDs: Women on these 

medications can choose any contraceptive and emergency contraceptive 

method.

 Emergency contraception for woman taking Enzyme inducing:

 Cu-IUD is choice. 

 Double dose of LNG (3mg up to 2 mo. after AED last dose). 

 Do not use Ella. 

 Yuzpe is not recommended
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 Minimal effects on the efficacy of combined oral contraceptives

 COC decrease lamotrigine level by 25-70% (>20% fall in level after 3 days).

 No interaction with POP, EC, LNG-IUD, DMPA and Implants

 COC + Lamotrigine: Decrease efficacy during hormone exposure and increase

side effects (such as rash) during pill-free days

 Lamotrigine monotherapy: use of COC is not recommended. Increase the 

lamotrigine dose and extend the cycle (no pill free interval) is suggested.

 Combination therapy with non-enzyme inducing like sodium valproate: no 

dose adjustment but be careful about drug toxicity; limit pill free interval

Lamotrigine



32

Back to case; pharmacist advice:

 Preferred EC for patient on CBZ:

 IUD (consider cost, access, insertion and side effects)

Double dose LNG (3 mg once or 1.5 BD) preferentially at first 72 hours 

of intercourse

Ella is not recommended

Consult regarding routine use of contraception (like DMPA q 10 week) 



Lithium DDI
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 56 Y/O female presented to psych. clinic with 1 week history of nausea, drowsiness 

and mild tremor

 PMH was notable for schizophrenia and bipolar disorder

 PDH from 10 years ago was  lithium , valproate, quetiapine, and risperidone

 Other : dental pain and Ibuprofen 800 mg PRN TDS from 1 week ago. 

 She is on salt restrict diet from 2 weeks ago 

 Lithium level for 3 mo. ago= 0.65 mEq/L

 Current Lithium level = 1.3 mEq/L

 What's explanation for this phenomen?
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Li + NSAIDs:

 NSAIDs ▲ level of Lithium; it depends on type, dose and duration of NSAID and 

individual factor (salt intake, kidney function, age)

 10-400%▲ in Li level

 Mechanism: unknown; 

 NSAIDs inhibit renal PGE2 ▼ RBF▼ the renal excretion of Li

 NSAIDs inhibit renal PGE2 ▲ reabsorption of sodium and Li

• Usually after 5-7 days (few days to several months)

• Risk factors: impaired renal function, renal artery stenosis or heart failure and who 

are dehydrated or on a low‐salt diet.
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Li + NSAIDs:

• Monitor Li level closely every 5 days after imitation of any NSAID

• Patient education regarding symptoms of lithium toxicity and modification 

of risk factors such as dehydration and salt restriction

• Use of lowest effective dose of NSAID or Acetaminophen

• Use of regular NSAID not PRN

• Be aware about OTC drugs and other interacting medication
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Other Li interaction

 Narrow TI:  DDI can precipitate lithium toxicity 

 Most clinically significant interactions are with drugs that alter renal sodium handling  
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Back to case; 

 D/C PRN ibuprofen

 Regular use of ceiling dose of NSADI (400 mg TDS) and monitor level

 Acetaminophen

 Constant intake of salt intake

 Li level return to 0.8 after D/C of ibuprofen



Supplement and immunosuppressant
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 32 Y/O female ask you as a pharmacist regarding safety of Echinacea for 

herself

 PMH: KTx from 4 years ago

 PDH: mycophenolate mofetil (500 mg TDS), TAC (1.5 mg BD) , PDN (5 

mg daily), Losartan (25 mg BD), vitamin D (1000 U/day), folic acid (1 mg 

daily), famotidine (20 mg QHS)

 Laboratory tests were within normal range
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Resources for Supplement–

Drug Interactions
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 Echinacea

• No inhibitory or inductive effects on CYP2D6, CYP2C9, or P-gp in human studies.

• Conflicting results about effects on CYP1A2 and CYP3A4 (CNI and mTORi)

• Immune Enhancing Effects; possible interaction with IS

• Avoid in SOT

 St. John’s wort (available in different brand names; Hypiran, Hypicum…)

• Potent inducer of CYP3A4 and P-gp. ▼ CNI level and predispose to Rejection

• Avoid in SOT

 Cat's claw, Milk thistle, Ginseng

• Immune Enhancing Effects; avoid

Common herbs in KTR
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 Curcumin

• Case report of Acute CNI toxicity 

• Unknown mechanism

• It’s best to avoid as routine supplementation and Limit dietary intake

 Grapefruit juice (furanocoumarins which include bergamottin)

• Inhibits CYP3A4 in gut ▲ CNI level (15-85%) 

• Some may use this Grapefruit juice to save money ! (like diltiazem); to risky and not 

recommended

• Avoid whole grapefruit and juice in SOT
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 Green tea and ginger

• Green tea inhibit P-gp, OATP1A1, or OATP1A2 

• Possible increase in level of CNI; avoid

Other sources of  Furocoumarins (quercetin, naringin, and bergamottin; inhibit CYP3A4)

• Citrus aurantium and pomegranate 

• Increases level of CNI and mTORI

• Limit the using to routine need

 Garlic

• Decrease concentrations of drugs that are transported by P-gp

• Interaction with haemostatic agent

• Avoid in supplementation dose
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Back to case; pharmacist advice:

 Avoid Echinacea and other immune-stimulating supplement 

 Avoid the using of any herbal tea and herbal supplement without consulting their 

primary health care provider.



Warfarin and digoxin!
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 61 Y/O male admitted to hospital for DVT

 Pharmacotherapy consultant was requested for no increase in INR despite Warfarin 7.5 

mg daily from 4 days ago (INR = 1.6).

 PMH: Hypothyroidism from 2 weeks ago, HF, HTN

 DH: :Levotheyroxine 50 mcg daily, valsartan 80 mg BD, bisoprolol 5 mg daily, 

spironolactone 25 mg daily, digoxin 125 mcg daily, amlodipine 5 mg daily, 

 HH: cigarette smoking (15 cigarette per day) from 4 years ago

 Current TSH:  9.8 mIU/ml
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 Warfarin in hypothyroidism:

• Untreated or uncontrolled hypothyroid result it▼ in both the metabolism and 

synthesis of clotting factors; the response to VKA is delayed or reduced because the 

clotting factors are eliminated more slowly.

• After successful treatment with T4 and normalization of TSH; increased response

may be seen and lower dose of warfarin may be required. 

• Monitor INR closely

• Wait at least 3-5 days (5 days may be more accurate) in uncontrolled hypothyroid 

before any dose adjustment  

• When TSH normalized, monitor INR more frequently
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 Warfarin in hyperthyroidism

• ▲ in both the metabolism and synthesis of clotting factors;  no alteration of clotting 

factors seen in non-anticoagulated; 

• Enhanced anticoagulant response may be seen in patient on warfarin (lower dose 

needed esp. in intital phase of hyperthyroidism)

• Higher dose may be needed after normalization of thyroid function (monitor INR)

 Thioamide effects

 especially PTU, has been associated with hypoprothrombinemia, thrombocytopenia, 

and rarely, bleeding

 Depress BM and clotting factors II, III, VII, IX, X, and XIII (up to 2 mo. After D/C)
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 Digoxin in hyperthyroidism:

• Lower response rate to Dig due to: intrinsic changes in myocardial function, increase

in Vd and Cl

• Higher dose needed compared to euthyroid patient

• Adjust dose (reduce) when patient became euthyroid

 Digoxin in clinical hypothyroidism:

• Decrease Vd and Cl

• These patients are inordinately sensitive to the effects of digitalis and require smaller 

doses to achieve a therapeutic response
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Back to case; clinical pharmacist advice:

Potential reasons for this phenomena:

 Uncontrolled hypothyroid lead to delayed action of VKA

 Cigarette smoking induce CYP 2C9 (which involved in 

metabolism of S enantiomer of warfarin); smoker need higher 

dose of warfarin
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Back to case; clinical pharmacist advice:

 Management: 

 Wait for 5 days and then increase VKA dose (up to 15mg/d) if no 

increase of INR was seen OR

 Change VKA to alternative OAC (if patient eligible)

 Monitor INR until patient thyroid function became stable

 Check Dig level frequently and adjust dose, if needed

 Smoking cessation 
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