
 

*NOACs/DOACs = Non-vitamin K antagonist Oral AntiCoagulants, also known as Direct OralAnticoagulants 

 known as Direct Oral AntiCoagulants  

 

NOACS/DOACS*:   
PERIOPERATIVE  
MANAGEMENT  
 
 
OBJECTIVE: 

To provide guidance for the perioperative management of patients who are receiving a direct oral 
anticoagulant (DOAC) and require an elective surgery/procedure.  
 

For guidance on management of patients who require an urgent or emergency surgery/procedure, 
please refer to the Perioperative Anticoagulant Management Algorithm found on the Thrombosis 
Canada website under the “Tools” tab. 

 

BACKGROUND: 

Four DOACs (apixaban, dabigatran, edoxaban and rivaroxaban) are approved for clinical use in 
Canada based on findings from large randomized trials.  

The perioperative management of DOAC-treated patients aims to interrupt anticoagulant therapy (if 
necessary) so there is no (or minimal) residual anticoagulant effect at the time of surgery, and to 
ensure timely but careful resumption after surgery so as to not incur an increased risk for post-
operative bleeding. 

There are 3 important considerations for perioperative management of patients taking a DOAC: 

1) Reliable laboratory tests to confirm the absence of a residual anticoagulant effect of DOACs are 
not widely available.  

2) Half-lives of DOACs differ and increase with worsening renal function, affecting when the drug 
should be stopped before surgery. 

3) DOACs have rapid onset of action, with a peak anticoagulant effect occurring 1-2 hours after oral 
intake.  

In the absence of laboratory tests to reliably measure their anticoagulant effect, the perioperative 
administration of DOACs should be influenced by: 

1) Drug elimination half-life (with normal renal function), 

2) Effect of renal function on drug elimination half-life 

3) Bleeding risk associated with the type of surgery/procedure and anesthesia (Table 1) 

4) Whether patient is to receive spinal/epidural anesthesia 

EVIDENCE SUPPORTING PERIOPERATIVE MANAGEMENT OF PATIENTS TAKING A DOAC: 

There are emerging data relating to the efficacy and safety of the proposed perioperative 
management of DOAC-treated patients. In RELY, a trial comparing dabigatran (150 mg or 110 mg) 
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with warfarin for stroke prevention in atrial fibrillation, there were >4,500 patients who had 
anticoagulant interruption for a surgery/procedure. The incidence of perioperative bleeding was 
similar in dabigatran- and warfarin-treated patients, suggesting that dabigatran-treated patients can 
be safely managed perioperatively. Similar findings have been observed for the perioperative 
management of apixaban-treated, edoxaban-treated and rivaroxaban-treated patients.  

 

PERIOPERATIVE MANAGEMENT:  

Patients Receiving Dabigatran 

Pre-Operative Management (Table 2): 

• Minor surgery/procedure (LOW BLEEDING RISK): In patients who require a minor dental 
procedure, cataract procedure, or minor skin procedure; it is likely safe not to interrupt 
anticoagulation (as is done in warfarin-treated patients) but data to support such practice is 
lacking. An alternative approach would be to hold dabigatran on the day of the procedure or, 
if dabigatran is not interrupted, to delay that day’s dose for 4-6 hours after the procedure.   

• MODERATE BLEEDING RISK Procedures: Stop dabigatran 1 day before surgery/procedure (i.e. 
skip 2 doses before a surgery/procedure), which corresponds to approximately 2-3 half-lives 
elapsed between stopping dabigatran and surgery. There may be a 12-25% anticoagulant 
effect at the time of surgery, which is acceptable for these procedures.  

• Major surgery/procedure including neuraxial anesthesia (HIGH BLEEDING RISK): Depending 
on renal function, stop dabigatran 2 or 4 days before surgery (i.e. skip 4 or 8 doses), which 
corresponds to approximately 4-5 half-lives elapsed between stopping dabigatran and 
surgery. This ensures minimal (3-6%) residual anticoagulant effect at the time of surgery and 
allows patients to have spinal anesthesia or high bleeding risk surgery (e.g. intracranial or 
cardiac).  

• If renal function is moderately impaired (CrCl 30-49 mL/min), 1-2 additional days of 
interruption is required to ensure elimination of any residual anticoagulant effect, as 80% of 
dabigatran is cleared by the kidneys.  

Post-Operative Management (Table 3): 

Resumption of dabigatran 150 mg or 110 mg twice daily should be done cautiously after major 
surgery or in patients at increased bleeding risk, as this is a therapeutic-dose which is higher than 
that used for post-operative VTE prevention.  

Patients Receiving Rivaroxaban 

Pre-Operative Management (Table 2): 

• Minor surgery/procedure (LOW BLEEDING RISK):  In patients who require a minor dental 
procedure, cataract procedure, or minor skin procedure; it is likely safe not to interrupt 
anticoagulation (as is done in warfarin-treated patients) but data to support such practice is 
lacking. An alternative approach would be to hold rivaroxaban on the day of the procedure 
or, if rivaroxaban is not interrupted, to delay that day’s dose for 4-6 hours after the 
procedure.   
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• MODERATE BLEEDING RISK procedure: Stop rivaroxaban 1 day before surgery/procedure (i.e. 
skip 1 dose), which corresponds to approximately 2-3 half-lives elapsed between stopping 
rivaroxaban and surgery.  

• Major surgery/procedure including neuraxial anesthesia (HIGH BLEEDING RISK): Stop 
rivaroxaban 2 days before surgery (i.e. skip 2 doses), which corresponds to approximately 4-5 
half-lives elapsed between stopping rivaroxaban and surgery. 

Post-Operative Management (Table 3): 

Resumption of rivaroxaban 20 mg (or 15 mg if usual dose) once daily should be done cautiously 
after major surgery or in patients at increased bleeding risk, as this is a therapeutic-dose which is 
higher than that used for post-operative VTE prevention.  

Patients Receiving Apixaban 

Pre-Operative Management (Table 2): 

• Minor surgery/procedure (LOW BLEEDING RISK): In patients who require a minor dental 
procedure, cataract procedure, or minor skin procedure; it is likely safe not to interrupt 
anticoagulation (as is done in warfarin-treated patients) but data to support such practice is 
lacking. An alternative approach would be to hold apixaban on the day of the procedure or, if 
apixaban is not interrupted, to delay that day’s dose for 4-6 hours after the procedure.    

• MODERATE BLEEDING RISK procedure: Stop apixaban 1 day before surgery/procedure (i.e. 
skip 2 doses), which corresponds to approximately 2-3 half-lives elapsed between stopping 
apixaban and surgery.  

• Major surgery/procedure including neuraxial anesthesia (HIGH BLEEDING RISK): Stop 
apixaban 2 days before surgery (i.e. skip 4 doses), which corresponds to approximately 4-5 
half-lives elapsed between stopping apixaban and surgery. 

Post-Operative Management (Table 3): 

Resumption of apixaban 5 mg twice daily should be done cautiously after major surgery or in 
patients at increased bleeding risk, as this is a therapeutic-dose which is higher than that for post-
operative VTE prevention.  

Patients Receiving Edoxaban 

Pre-Operative Management (Table 2): 

• Minor surgery/procedure (LOW BLEEDING RISK): In patients who require a minor dental 
procedure, cataract procedure, or minor skin procedure; it is likely safe not to interrupt 
anticoagulation (as is done in warfarin-treated patients) but data to support such practice is 
lacking. An alternative approach would be to hold edoxaban on the day of the procedure or, if 
edoxaban is not interrupted, to delay that day’s dose for 4-6 hours after the procedure.    

• MODERATE BLEEDING RISK procedure: Stop edoxaban 1 day before surgery/procedure (i.e. 
skip 1 dose), which corresponds to approximately 2-3 half-lives elapsed between stopping 
edoxaban and surgery.  
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• Major surgery/procedure including neuraxial anesthesia (HIGH BLEEDING RISK): Stop 
edoxaban 2 days before surgery (i.e. skip 2 doses), which corresponds to approximately 4-5 
half-lives elapsed between stopping edoxaban and surgery. 

Post-Operative Management (Table 3): 

Resumption of edoxaban 60 mg or 30 mg daily should be done cautiously after major surgery or 
in patients at increased bleeding risk, as this is a therapeutic-dose.  

 

TABLE 1: BLEEDING RISK FOR VARIOUS INVASIVE/SURGICAL PROCEDURES 

LOW/VERY LOW RISK MODERATE RISK HIGH RISK 

 

• Dental extractions (1 or 2 
teeth), endodontic (root 
canal) procedure, 

• Subgingival scaling or other 
cleaning 

• Cataract surgery 

• Dermatologic procedures 
(e.g. biopsy) 

• Gastroscopy or colonoscopy 
without biopsies 

• Coronary angiography 

• Permanent pacemaker 
insertion or internal 
defibrillator placement (if 
bridging anticoagulation is 
not used) 

• Selected procedures (e.g. 
thoracentesis, paracentesis, 
arthrocentesis) 

 

 

• Other intra-abdominal 
surgery (e.g. laparoscopic 
cholecystectomy, hernia 
repair, colon resection) 

• Other general surgery (e.g. 
breast) 

• Other intrathoracic surgery 

• Other orthopedic surgery 

• Other vascular surgery 

• Non-cataract 
ophthalmologic surgery 

• Gastroscopy or colonoscopy 
with biopsies 

• Selected procedures (e.g. 
bone marrow biopsy, lymph 
node biopsy) 

• Complex dental procedure 
(e.g. multiple tooth 
extractions) 

 

 

• Any surgery or procedure with 
neuraxial (spinal or epidural) 
anesthesia 

• Neurosurgery (intracranial or 
spinal) 

• Cardiac surgery (e.g. CABG, 
heart valve replacement) 

• Major intra-abdominal surgery 
(e.g. intestinal anastomosis) 

• Major vascular surgery (e.g. 
aortic aneurysm repair, 
aortofemoral bypass) 

• Major orthopedic surgery (e.g. 
hip or knee replacement) 

• Lung resection surgery 

• Urological surgery (e.g. 
prostatectomy, bladder 
tumour resection) 

• Extensive cancer surgery (e.g. 
pancreas, liver) 

• Reconstructive plastic surgery 

• Selected procedures (e.g. 
kidney biopsy, prostate biopsy, 
cervical cone biopsy, 
pericardiocentesis, colonic 
polypectomy)  
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TABLE 2: SUGGESTED PRE-OPERATIVE MANAGEME NT OF PATIENTS TAKING A DOAC 

DRUG (DOSE REGIMEN) RENAL FUNCTION 

 MODERATE BLEEDING RISK 

SURGERY/PROCEDURE* 
 

12-25% residual 
anticoagulant effect at time 

of surgery acceptable 

MAJOR SURGERY/PROCEDURE 

INCLUDING NEURAXIAL 

PROCEDURES*†  
(HIGH BLEEDING RISK) 

<10% residual anticoagulant 
effect at time of surgery 

acceptable 

Dabigatran (twice daily) 

 

Normal renal 
function or mild 
impairment (CrCl 
>50 mL/min) 
t1/2 7-17 hours 

Give last dose 2 days before 
surgery/procedure (i.e. skip 
2 doses) 

Give last dose 3 days before 
surgery/procedure (i.e. skip 4 
doses) 

Moderate renal 
impairment  
(CrCl 30-49 
mL/min) 
t1/2 17-20 hours 

Give last dose 3 days before 
surgery/ procedure (i.e. skip 
4 doses) 

Give last dose 5 days before 
surgery/procedure (i.e. skip 8 
doses) 

Rivaroxaban (once daily) 

 

Normal renal 
function, mild or 
moderate 
impairment (CrCl 
>30 mL/min) 
t1/2 7-11 hours 

Give last dose 2 days before 
surgery/procedure (i.e. skip 
1 dose) 

Give last dose 3 days before 
surgery/procedure (i.e. skip 2 
doses) 

Apixaban (twice daily) 

 

Normal renal 
function, mild or 
moderate 
impairment (CrCl 
>30 mL/min) 
t1/2 8-12 hours 

Give last dose 2 days before 
surgery/procedure (i.e. skip 
2 doses) 

Give last dose 3 days before 
surgery/procedure (i.e. skip 4 
doses) 

Edoxaban (once 
daily) 

   

 

Normal renal 
function, mild  or 
moderate  
impairment (CrCl 
>30 mL/min) 
t1/2 10-14 hours 

Give last dose 2 days before 
surgery/procedure (i.e. skip 
1 dose) 

Give last dose 3 days before 
surgery/procedure (i.e. skip 2 
doses) 
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*No anticoagulant taken on the day of surgery/procedure. †Neuraxial procedures include spinal 
anesthesia, epidural catheter insertion and epidural catheter removal. 
 

TABLE 3. SUGGESTED GUIDE FOR POST-OPERATIVE MANAGEMENT OF PATIENTS RECEIVING A DOAC 

DRUG 

MODERATE BLEEDING RISK 

SURGERY/PROCEDURE 

(MODERATE BLEEDING RISK) 

MAJOR SURGERY/PROCEDURE 

(HIGH BLEEDING RISK) 

Dabigatran 
Resume on day after surgery (~24 

hours post-operative) 

Resume therapeutic doses 2-3  days after surgery 

(~48-72 hours post-operative); prophylactic dose 

anticoagulants can be considered in the interim 

Rivaroxaban 
Resume on day after surgery (~24 

hours post-operative) 

Resume therapeutic doses 2-3 days after surgery 

(~48-72 hours post-operative); prophylactic dose 

anticoagulants can be considered in the interim 

Apixaban 
Resume on day after surgery (~24 

hours post-operative) 

Resume therapeutic doses 2-3 days after surgery 

(~48-72 hours post-operative); prophylactic dose 

anticoagulants can be considered in the interim 

Edoxaban 
Resume on day after surgery (~24 

hours post-operative) 

Resume therapeutic doses 2-3 days after surgery 

(~48-72 hours post-operative); prophylactic dose 

anticoagulants can be considered in the interim 

 
SPECIAL CONSIDERATIONS: 

Patients with Impaired Renal Function: 

An approach to managing patients with mild-to-moderate renal dysfunction is shown in Table 2, but 
for patients with severe renal dysfunction who are generally ineligible for DOACs, perioperative 
management is unclear.  

Need for Bridging in DOAC-treated Patients: 

In general, the rapid offset and onset of action of DOACs obviates the need for ‘heparin bridging’ as is 
done in selected warfarin-treated patients.  

Pediatrics: 
There are no studies evaluating the use of DOACs in children, although studies are underway. DOACs 
in children are not recommended until dosing, safety and efficacy are confirmed.  

 
OTHER RELEVANT THROMBOSIS CANADA CLINICAL GUIDES: 

• Apixaban (Eliquis) 

• Dabigatran (Pradaxa) 

• Edoxaban (Lixiana) 

• NOACs/DOACs: Coagulation Tests 

• NOACs/DOACs: Comparison and Frequently Asked Questions  

• Rivaroxaban (Xarelto) 
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HEALTH STATUS SINCE LAST REFILL ACTUAL OR POTENTIAL DTP?/OTHER COMMENTS

Any new medical problems/ED visits/procedures since last refill? 
(If yes, describe in margin)  Y   N

Any planned medical procedures and/or surgeries? 
(If yes, describe in margin)  Y   N

ADHERENCE WITH DOAC THERAPY ACTUAL OR POTENTIAL DTP?/OTHER COMMENTS

Is this refill outside of the usual interval?  Y   N

Is the patient responsible for their own medication administration?  Y   N

If no, who is responsible? 

Has the patient reported missing 1 or more doses in a week? 
(*explore reasons in margin)  Y   N

If yes, number of missed doses:

Patient taking the medication properly? 
(i.e. rivaroxaban with food, don’t open dabigatran, etc.)  Y   N

BLEEDING & RISK FACTORS FOR BLEEDING ACTUAL OR POTENTIAL DTP?/OTHER COMMENTS

Any bleeding episodes since the last refill?  Y   N

Latest hemoglobin (if available): 		  g/L		  Date :

Has there been a decrease in hemoglobin?					      NA  Y   N

Patient consumes more than 7 alcoholic drinks per week?  Y   N

Patient has experienced a fall since the last refill? (*if yes, refer for walking aid assessment)  Y   N

Systolic blood pressure uncontrolled (SBP>160mmHg)				     NA  Y   N

CREATININE CLEARANCE/RENAL FUNCTION ACTUAL OR POTENTIAL DTP?/OTHER COMMENTS

Patient aware of any concerns/issues with renal function?  Y   N

Medication change that may indicate a change in renal function?  Y   N

Recent dehydrating illness (i.e. vomiting, diarrhea)?  Y   N

Weight:			   kg		  Nephrologist on file?  Y   N

Latest eGFR:		 mL/min	  NA	 Creatinine :		  µmol/L	  NA	

If eGFR less than 50 mL/min, calculate CrCl			   mL/min 	

Does the current does require adjustment for renal function? (*see dosing chart on back)  Y   N

DRUG INTERACTION ACTUAL OR POTENTIAL DTP?/OTHER COMMENTS

Any antiplatelets?  Y   N

 ASA		   Clopidogrel	  Prasugrel		  Ticagrelor	  Other

Taking NSAID?  Y   N

Other medications that can affect DOAC levels? (*If yes, please describe in margin)  Y   N

EXAMINATION/ASSESSMENT ACTUAL OR POTENTIAL DTP?/OTHER COMMENTS

Blood pressure under control?				     NA	  Y   N

Blood pressure today?			  mm Hg		   NA			 

Any symptomatic hypotension?				     NA  Y   N

FINAL ASSESSMENT ACTUAL OR POTENTIAL DTP?/OTHER COMMENTS

 No issues identified	

 Actual DTP or potential DTP
 High dose           Low dose	  Adherence difficulties            Interactions             Bleeding	  Other	

ACTION OTHER COMMENTS

 Patient education		   Treatment recommendations (i.e. Pharmaceutical opinion)
 Referral			    Other (*please describe in margin)

 �I have counselled on the importance of adherence, handling of missed doses, proper administration, avoidance of 
OTC ASA and NSAIDs, minimizing EtOH and self monitoring.

RPh SIGNATURE : 

Updated: July 13, 2018 • This checklist was developed for pharmacists by Leblanc K, Gladstone DJ, Snow B, Mandlsohn L, Papastergiou J, Semchuk B, Kapoor V, Guirguis L, as an investigator-initiated academic project. 
It was supported by Thrombosis Canada through an unrestricted grant from Bayer Canada Inc.  •  It was adapted from: Gladstone DJ, Geerts WH, Douketis J, Ivers N, Healey JS, Leblanc K. Ann Int Med. 2015;163:382-386. 

The sponsors had no role in the checklist development or content.

Place pharmacy label here
•	Patient name, DOB (patient identifier)
•	Date of assessment
•	Assessment done by (pharmacist initials)
•	Date of last refill

Direct Oral Anticoagulation (DOAC) 
Monitoring Checklist for Pharmacists

This is a tool to support ongoing follow-up, monitoring, and adherence support of patients receiving a direct oral 
anticoagulant (apixaban, dabigatran, edoxaban, rivaroxaban) at the point of referral. This tool is NOT for initial prescriptions.

PATIENT INFORMATION 

INDICATION APIXABAN DABIGATRAN EDOXABAN RIVAROXABAN

 Atrial Fibrillation  5 mg bid                  2.5 mg bid  150 mg bid          110 mg bid  60 mg daily        30 mg daily  20 mg daily                  15 mg daily

 Venous Thromboembolism

  �10 mg bid x 7 days, then 5 mg bid x 3 
months minimum, then as per MD

  �2.5 mg bid for recurrent VTE prevention 
after at least 6 months of treatment dose

Parenteral treatment x 5 – 10 days, 
then  150 mg bid (or  110 mg 
bid) x 3 months minimum, then as 
per MD

Parenteral treatment x 5 – 10 days, 
then  60 mg daily (or  30 mg 
daily) x 3 months minimum, then 
as per MD

 �15 mg bid x 21 days, then 20 mg daily x  
3 months minimum, then as per MD

 �10 mg daily or  20 mg daily for recurrent 
VTE prevention after at least  
6 months of treatment dose

Date of original VTE Rx:                                                                                                                       If > 3 months ago, confirm intended duration:

NA =  information not available



INDICATION DOSING OF DIRECT ORAL ANTICOAGULANTS (DOACs)
Oral Anticoagulant Usual Dose Adjusted Dose

Atrial Fibrillation

Apixaban (Eliquis®)
(Direct Factor Xa Inhibitor) 5 mg BID

2.5 mg BID
Recommended in patients with 2 of the following: age ≥ 80 yrs, body weight ≤ 60 kg, or serum creatinine ≥ 133 µmol/L
No dose recommendation can be made if CrCl between 15 and 24 mL/min
Avoid in patients with CrCl less than 15 mL/min

Dabigatran (Pradaxa®) 
(Direct Thrombin [IIa] inhibitor) 150 mg BID

110 mg BID
Recommended in patients age ≥ 80 yrs or those age ≥ 75 yrs with at least one other bleeding risk factor  
(i.e. CrCl 30–50 mL/min, concomitant ASA/NSAID, interacting drug, blood dyscrasia, recent bleed etc.) 
Avoid in patients with CrCl less than 30 mL/min

Edoxaban (Lixiana®) 
(Direct Factor Xa inhibitor) 60 mg daily

30 mg daily
Recommended in patients with 1 or more of the following: CrCl 15–50 mL/min, body weight 60 kg or less, or 
concomitant use of P-gp inhibitors EXCEPT amiodarone and verapamil
Avoid in patients with CrCl less than 15 mL/min

Rivaroxaban (Xarelto®) 
(Direct Factor Xa inhibitor) 20 mg daily

15 mg daily
Recommended in patients with moderate renal impairment (CrCl 15–49 mL/min) or in combination with a P2Y12 
inhibitor in patients who undergo angioplasty with stent placement (max 12 months)
Avoid in patients with CrCl less than 15 mL/min. Use with caution if CrCl 15-29 mL/min

Venous  
Thromboembolism

Apixaban (Eliquis®) 
(Direct Factor Xa Inhibitor)

10 mg BID x 7 days,
then 5 mg BID x 3 months minimum
2.5 mg bid may be used for prevention of 
recurrent VTE after at least 6 months of 
standard treatment

No dose adjustment if CrCl 30 mL/min or more; use with caution if CrCl between 15 and 29 mL/min; avoid if CrCl less 
than 15 mL/min

Dabigatran (Pradaxa®) 
(Direct Thrombin [IIa] inhibitor)

Parenteral treatment x 5–10 days,  
then 150 mg BID x 3 months minimum

110 mg BID
Recommended in patients age ≥ 80 yrs or those age ≥ 75 yrs with at least one other bleeding risk factor.
Avoid in patients with CrCl less than 15 mL/min; use with caution if CrCl 15–29 mL/min

Edoxaban (Lixiana®) 
(Direct Factor Xa inhibitor)

Parenteral treatment x 5–10 days,  
then 60 mg daily x 3 months minimum

30 mg daily
Recommended in patients with 1 or more of the following: CrCl 15–50 mL/min, body weight 60 kg or less, or 
concomitant use of P-gp inhibitors EXCEPT amiodarone and verapamil
Avoid in patients with CrCl less than 15 mL/min

Rivaroxaban (Xarelto®) 
(Direct Factor Xa inhibitor)

15 mg BID x 21 days,  
then 20 mg daily x 3 months minimum
10 mg OR 20 mg daily may be used for 
prevention of recurrent VTE after at least  
6 months of standard treatment

No dose adjustment if CrCl 15 mL/min or more; use with caution if CrCl 15–29 mL/min; avoid if CrCl less than 
15 mL/min

ADMINISTRATION INFORMATION

Apixaban (Eliquis®) •	 May be taken twice daily without regard to meals/food
•	 For NG Administration, may be crushed and suspended in 60 mL water1

Dabigatran (Pradaxa®) •	 Must not crush, chew or open capsules (increases exposure by almost double (1.8 times))
•	 Must be stored in original packaging (foil or bulk bottle) as light, moisture can cause product breakdown

Edoxaban (Lixiana®) •	 May be taken once daily without regard to meals/food

Rivaroxaban (Xarelto®) •	 Doses of 15–20 mg must be taken with food (AUC increases 39%, Cmax  increases 75% with food)
•	 For NG Administration, may be crushed and suspended in 50 mL water; follow immediately with food (enteral feeds); ensure NG tube not distal to stomach or decreased absorption can occur2

DRUG INTERACTIONS THAT MAY AFFECT DOAC DRUG LEVELS
Potential ↑ in Apixaban Potential ↓ in Apixaban Potential ↑ in Dabigatran Potential ↓ in Dabigatran
Diltiazem*
Ketoconazole,  
  itraconazole,
  voriconazole,
  posaconazole =   
   azole-antimycoticsǂ

Naproxen*
Ritonavir (all HIV  
  protease inhibitors)ǂ
Strong inhibitors 
of both 
  P-glycoprotein and  
  CYP 3A4ǂ

Carbamazepine¥
Phenobarbital¥
Phenytoin¥
Rifampin¥
St. John’s Wort¥
Strong inducers of    
  both P-glycoprotein   
  and CYP-3A4¥

Amiodarone*
Clarithromycin*
Cyclosporine*
Dronedarone¥
Itraconazole*
Ketoconazoleǂ
Nelfinavir*
Posaconazole*

Quinidine*§
Ritonavir*
Saquinavir*
Tacrolimus*
Tipranavir¥
Ticagrelor¥
Verapamil*§
Strong   
  P-glycoprotein inhibitorsǂ

Antacids§
Atorvastatin**
Carbamazepine¥
Proton Pump 
Inhibitors*
Rifampin¥
St. John’s Wort¥
Tenofovir¥

Strong 
P-glycoprotein 
  inducersǂ
Phenytoin¥

Potential ↑ in Edoxaban Potential ↓ in Edoxaban Potential ↑ in Rivaroxaban Potential ↓ in Rivaroxaban
Amiodarone*
Cyclosporine£
Digoxin*
Dronedarone£
Erythromycin£

Ketoconazole£
Quinidine£
Verapamil*
Protease Inhibitors¥

Atorvastatin*
Carbamazepine¥
Esomeprazole*
Phenobarbital¥
Phenytoin¥
Rifampicin¥

Clarithromycin*
Erythromycin*
Fluconazole*
Ketoconazoleǂ
Itraconazoleǂ

Posaconazoleǂ
Ritonavirǂ 
Strong inhibitors of  
  both P-glycoprotein  
  and CYP 3A4ǂ

Carbamazepine¥
Phenobarbital¥
Phenytoin¥
Rifampin¥
St. John’s Wort¥

Strong inducers of  
  both P-glycoprotein  
  and CYP 3A4¥

Note that drug interaction data with the DOACs is limited and this table reflects currently available data. Consider Pharmacist consult as needed. Dabigatran etexilate and edoxaban are substrates for the P-glycoprotein transporter (P-gp) and as such any strong 
inhibitors or inducers should be avoided. Rivaroxaban and apixaban are eliminated by both P-gp and cytochrome P-450 3A4 (CYP-450 3A4). As such the concomitant use of strong inhibitors and inducers of both P-gp and 3A4 should be avoided.

*no empiric dosage adjustment required, however use with caution, § recommend to give 2 hours after dabigatran, ǂcontraindicated, ¥ caution advised if co-administering, should be avoided, 
£ reduce dose of edoxoban to 30 mg daily, **no dose adjustment is required
PRE-OPERATIVE MANAGEMENT OF PATIENTS RECEIVING DIRECT ORAL ANTICOAGULANTS FOR ATRIAL FIBRILLATION

Drug (dose regimen) Renal Function

Minor Surgery/Procedure
(Low Bleeding Risk)
12–15% residual anticoagulant effect at time of surgery acceptable

Major Surgery/Procedure or Spinal  
Anesthesia (High Bleeding Risk)
<10% residual anticoagulant effect at time of surgery acceptable    

 For examples of low and high risk bleeding procedures visit: http://thrombosiscanada.ca/?page_id=502&calc=perioperativeAnticoagulantAlgorithm

Apixaban (Eliquis®) (twice daily)
t1/2 = 9 hours Normal renal function or mild impairment (CrCl > 30 mL/min) Last dose: 2 days before surgery (skip 2 doses) Last dose: 3 days before surgery (skip 4 doses)

Dabigatran (Pradaxa®) (twice daily)
t1/2 = 14 hours Normal renal function or mild impairment (CrCl > 50 mL/min) Last dose: 2 days before surgery (skip 2 doses) Last dose: 3 days before surgery (skip 4 doses)
t1/2 = 15–18 hours Moderate renal impairment (CrCl 30 – 50 mL/min) Last dose: 3 days before surgery (skip 4 doses) Last dose: 4 to 5 days before surgery (skip 6–8 doses)

Edoxaban (Lixiana®) (once daily)
t1/2 = 10–14 hours Normal renal function or mild impairment (CrCl ≥ 30 mL/min) Last dose: 2 days before surgery (skip 1 dose) Last dose: 3 days before surgery (skip 2 doses)

Rivaroxaban (Xarelto®) (once daily) 
t1/2 = 9 hours Normal renal function or mild impairment (CrCl > 30 mL/min) Last dose: 2 days before surgery (skip 1 dose) Last dose: 3 days before surgery (skip 2 doses)

This table provides general guidance and may not be applicable to all patients including those undergoing neuroaxial anaesthesia. Consultation with a specialist is advised for specific patient management, particularly in patients with an active thrombus such as those with VTE.

Adapted from www.thrombosiscanada.ca/wp-content/uploads/2014/05/Peri-operative-Management-of-Patients-who-are-Receiving-a-New-Oral-Anticoagulant-dabigatran-rivaroxaban-apixaban.pdf

Adapted from the AFIB Innovation Program (www.afibinnovationprogram.com)

1.Song Y, et al. Clinical Pharmacology and Therapeutics. 2003;93(Suppl 1):S120-1;  2.Moore KT, et al.  Clinical Pharmacology in Drug Development. 2004;3(4):321-7

© Thrombosis Canada 2018



INTRA-ORAL EFFECTS OF DRUGS 
Karen A. Baker, M.S.Pharm. 

Associate Professor 
University of Iowa Colleges of Dentistry & Pharmacy 

I. EFFECTS OF DRUGS ON THE SALIVARY GLANDS

A. AUTONOMIC INNERVATION OF SALIVARY GLANDS

BLOOD VESSELS: SALIVARY GLANDS: 
   Sympathetic alpha = constriction       Sympathetic alpha & beta = viscous secretions, amylase secretion 
   Parasympathetic response = dilation      Parasympathetic response = profuse, watery secretions 

B. PTYALISM / SIALORRHEA

alprazolam (Xanax®) clonidine (Catapres) levodopa (Sinemet) clozapine (Clozaril) 
pilocarpine (Isopto-Carpine) lithium (Eskalith)  pentoxifylline (Trental) haloperidol (Haldol) 
lorazepam (Ativan) reserpine (Serpasil) valproic acid (Depakene)  risperidone (Risperdal) 
tacrine (Cognex) bethanechol (Urecholine)   donepezil (Aricept) galantamine (Reminyl) 

C. XEROSTOMIA

i) Mechanism of xerostomic drug action:
1) Interference with transmission at the parasympathetic neuro-effector junction
2) Interference with transmission at autonomic ganglia
3) Actions at the adrenergic neuro-effector junction
4) Depression of central connections of autonomic nervous system = CNS depressants

ii) Clinical symptoms of xerostomia:

- generalized burning sensation in the mouth
- sore, burning tongue
- generalized oral soreness
- repeated oral abrasions & ulcerations
             (especially associated with denture wearing) 

- difficulty swallowing or speaking due to dry tissues
- swelling of the face
-disturbed sleep patterns

iii) Clinical signs of xerostomia:

generalized mucosal inflammation
- mucosal atrophy
- fissuring of the tongue
- predisposition to ulceration

- infection by Candida albicans & angular cheilitis
- retrograde infection of the salivary glands
- increased rate of dental caries ( especially root caries)
- increased plaque formation & accumulation

iv) Effects on quality of life:

- increased incidence of oral candidosis
- increased caries and periodontal disease
- decreased nutritional intake

- reduced denture wearing time
- burning mouth, sore tongue, discomfort
- decreased compliance with medications



 

 
 
D.  DRUGS WHICH FREQUENTLY CAUSE XEROSTOMIA: 
 

 ANTICHOLINERGICS & ANTIPARKINSONIAN AGENTS 
  methantheline bromide (Banthine) dicyclomine (Bentyl)  trihexyphenidyl (Artane)   
  benztropine mesylate (Cogentin) tolterodine (Detrol)                          oxybutynin (Ditropan) 
 
 

 ANTIDEPRESSANTS 
  amitriptyline (Elavil)  SSRI’s & others   buproprion (Wellbutrin) 
  trazodone (Desyrel)  MAOI’s    ALL TCAs 
 
 

 SYSTEMIC ANTIHISTAMINES 
  diphenhydramine (Benadryl)  clemastine (Tavist)  hydroxyzine (Atarax) 
  chlorpheniramine (Chlor-Trimeton)  triprolidine (Actifed)   cetirizine (Zyrtec-OTC) 
  
 

 ANTIPSYCHOTICS 
  chlorpromazine (Thorazine) thioridazine (Mellaril)  prochlorperazine (Compazine) 
  haloperidol (Haldol)  thiothixene (Navane)  trifluoperazine (Stelazine) 
 
 

 ANTIHYPERTENSIVES 
  ACE INHIBITORS  BETA BLOCKERS  ALPHA BLOCKERS 
  ARBs    guanethidine (Ismelin)  reserpine (Serpasil) 
 
 

 CNS STIMULANTS   amphetamines   phentermine (Fastin) 
  diethylproprion (Tenuate)  methylphenidate (Ritalin, Concerta) pseudoephedrine (Sudafed) 
 
 

 DIURETICS   
  chlorthalidone (Hygroton)  ALL THIAZIDES   ALL LOOP DIURETICS 
  K+ SPARING AGENTS  furosemide (Lasix)                          bumetanide (Bumex) 
 
 

 MISCELLANEOUS AGENTS  systemic bronchodilators  OPIOID ANALGESICS 
  muscle relaxants   anticholinergics   hypotensive agents 
 
 
E.  OTHER CONDITIONS ASSOCIATED WITH XEROSTOMIA  

  

 



II. MANAGEMENT OF THE XEROSTOMIC PATIENT

A. PATIENT COUNSELING – see two page patient xerostomia handout
    Many patients may be successfully managed via lifestyle/habit changes alone 

- the last two pages contain a patient information handout that can be duplicated for patients
- all xerostomic patients will benefit from those simple and inexpensive suggestions:

B. SELECTED XEROSTOMIA RELIEF PRODUCTS (* denotes ADA acceptance)
– most are OTC products and individual patient acceptance varies widely

PRODUCT (MFR) INGREDIENTS DISPENSED/SOLD PT. COST 
Aquoral Protective Oral Spray (KPharma) OGT (oxygenated glycerol triester, silicon dioxide,etc.) Two 10ml aluminum spray vials $66/2 vials 
 All Day Dry Mouth Spray (Elevate) Xylitol, Glycerin, Sodium Polyacrylate, Polyacrylic acid 2 oz spray bottle $9.45 
 Basic Bites Neutralizing Chews (Ortek) Maltitol,Calcium carbonate,diglycerides,palm oil,xylitol 60 or 120 pieces per bag $19.95/$38.95 
GC America Dry Mouth Gel 
   (GC America (800) 323-7063 

Polyglycerol 60%, Water 36%, NaCMC 2.5%, five 
flavors-lemon,mint,orange,raspberry,fruit salad 

Dental Office Dispensed Only 
40g tubes, order in boxes of 10 tubes 

$1.50/tube 
dentist.net 

Lubricity Dry Mouth Spray (Lubricity) Water, Xylitol, Sodium Hyaluronate, no sweeteners 2 oz spray bottle $19.95 
Mouthkote 
     (Parnell) 

xylitol, sorbitol***, yerba santa, citric acid, ascorbic 
acid, sodium benzoate, saccharin 

8 oz pump spray $9.50 

Oasis Mouthwash and Mouth Spray 
(GlaxoSmithKline-Consumer Healthcare) 

Water, glycerin, sorbitol***, poloxamer 338, castor oil, 
cellulose gum cetylpyridinium chloride (CPC) 

16oz bottle mouthwash 
 1oz  spray bottle 

$5.99 
$4.99 

Oral Balance Moisturizing Gel or Liquid 
     (Laclede) 

glucose oxidase enzyme system, xylitol, hydroxyethyl 
cellulose, aloe vera, K thiocynate 

42g (1.5 oz) tube of gel 
45ml (1.5oz) squeeze bottle 

$8.45 
$8.45 

Salivea Spray(Laclede) Hydrogenated starch,prop glycol,suflower oil,xylitol 2 oz spray bottle $7.99 
Stoppers4 Dry Mouth Spray (Woodridge) Water, glycerin, xylitol,hydroxyethylcellulose,lysozyme, 

lactoferrin,glucose oxidase 
1oz spray bottle $6.09 

Oralbalance (Laclede) – Moisturizing gel in 1.5 oz tube, Moisturizing liquid in 1.5oz squeeze bottle 
- moisturizing gel, especially useful at nighttime, liquid is for daytime use
- spread on tissues and under dentures as needed for long-lasting effects
- high patient acceptance, slightly sweet flavor, beneficial ingredients

C. SALIVA STIMULANTS

1. OVER THE COUNTER
 Dentiva, OraMoist, Sal-Ese, Smart Mouth Mints and Xylimelts discs may give symptom relief
 SalivaSure  Tablets (fomerly called Salix SST® by-Scandinavian Formulas, Inc.)-90 ct. bottle $8.95

- xylitol, citric acid, apple acid, Nacitrate, NaCMC, Dibasic calcium phosphate, colloidal silica
- buffered citric acid tablets for salivary stimulation without hard tissue demineralization
- order at www.scandinavianformulas.com-  easy to carry, pleasant flavor, well-accepted by patients
- our most highly recommended product, no drug interactions or adverse effects

2. SYSTEMIC CHOLINERGIC AGENTS
For all cholinergic products:

 titrate to minimum effective dose
 potent cholinergic agonist -must counsel patients as to side effects and signs of toxicity
 contraindicated in patients with narrow-angle glaucoma or cardiovascular disease as well  patients on beta-

blockers (may cause conduction disturbance) or anticholinergics
 use with caution in patients with gall stones, biliary tract disease, nephrolithiasis or pulmonary disease
 prescribe in consultation with patient’s physician

RX: Pilocarpine 4% ophthalmic solution  
Sig: Place 2-4 drops in 1-2 tablespoons of water,  

swish and swallow up to QID 

 4% solution = 1.3mg/drop, available in 15 ml bottles
 dose can be placed on sugarless gum
 advantages: can titrate to effect, inexpensive ($12)

        RX:        Pilocarpine 5mg & 7.5 mg tabs (Salagen ) 
        Sig:       1 tab PO TID 

          AVAILABLE GENERICALLY! 

 disadvantages: unscored tablet
 can’t titrate to effect =the biggest disadvantage
 Tier 2 expensive (5mg $50/90 tabs, 7.5mg $80/90 tabs)



 

 
 
 

RX:  Cevimeline (Evoxac® , g) 30mg capsules 
Sig:        Take one capsule BID-TID 
AVAILABLE GENERICALLY  

  more selective for salivary gland receptors 
 may be safer from cardiac standpoint  
 giving with food extends action 
 $80/90 caps GoodRx 

 
D.  CARIES PREVENTION: 

   
 OTC FLUORIDES: 

          - 0.02% rinse (from 0.05% NaF) - Act  Anti-cavity, Fluorigard 

           - 0.l% gels (from 0.4% SnF) - generics OTC, Gel-Kam & Stop are Rx, etc 
   - increased staining from SnF in xerostomic patients and acidic pH can be irritating 
   - fluoride concentration is  equivalent to most OTC dentifrices 
   - we do not use stannous fluoride preps for xerostomic patients 
 

 PRESCRIPTION FLUORIDES (higher concentration): 
   - 0.09% rinse (from 0.2% NaF) - Fluorinse, Prevident, Neutracare, etc. 
   - 0.5%  neutral gel (from 1.1% NaF) - Prevident, Neutracare, etc. - brush on or  tray delivery 

- Prevident 5000 Dry Mouth - combination mild dentifrice (RDA 87) & high potency fluoride  
     treatment (1.1% NaF) in a single product – highly recommended for BID use in the xerostomics 

 
 Xylitol –January 2013 JADA study on adult use of 1gram 5x daily was surprising! 

  -Previous studies on children showed benefit but definitive effect was inconclusive 
 

 E. SALIVA ENHANCEMENT OR MINERALIZING PRODUCT 

  1) Novamin (calcium sodium phosphosilicate) by NovaMin  
A synthetic mineral composed of calcium, sodium, phosphorous and silica, all elements naturally occurring in the body. 

           Silica (glass) containing Ca and PO is the driving mechanism that binds to the tooth surface 
 

  2) Recaldent (casein phosphopeptide-amorphous calcium phosphate) 
        Casein phosphopeptide and amorphous calcium phosphate (CPP-ACP)  

Casein phosphopeptide is a milk protein peptide that is bound to amorphous calcium phosphate 
               

  3) Tri-Calcium Phosphate  & NaF 5000ppm is ClinPro 
  

 4) Arginine Bicarbonate and Calcium Carbonate (Sensistat is now Colgate Pro-Argin)   
        Arginine bicarbonate is an amino acid complex found in saliva that is bound to calcium carbonate 

Pro-Relief with Pro-Argin by Colgate  
   Proclude (Ortek) & Denclude (Ortek) 
    

 5) Supersaturated Calcium Phosphate Oral Rinses 
 
  -CAPHOSOL – solution in ampules and is a medical “device” 
  Caphosol® is indicated as an adjunct to standard oral care in treating oral mucositis caused by radiation or high dose   
  chemotherapy. Relief of dryness of the oral mucosa in these conditions is associated with an amelioration of pain. Caphosol® is  
  also indicated for xerostomia.Very expensive and dispersible tablets available in UK and Australia. 
 

  -SALIVAMAX – powder packets to be dissolved in 30ml of water prior to use 
  SalivaMAX™ may be used for the relief of dryness of the oral mucosa when hyposalivation results from the  
  following: pre/post surgery, radiotherapy, chemotherapy, infection or dysfunction of the salivary glands. 
 
  -NEUTRASAL-powder packets to be dissolved in 30ml of water prior to use  
   NeutraSal is indicated for dryness of the mouth (hyposalivation, xerostomia); NeutraSal is also indicated for dryness of the oral  
  mucosa due to drugs such as antihistamines or atropine or other anticholinergic agents that suppress salivary secretion; NeutraSal 
  may be used as part of an oral hygiene program for patients with dry mouth.  
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DEFINITION & CAUSES 
Xerostomia (pronounced “zero-sto′me-ah”) is the medical word for the sensation of dry mouth often due to decreased or absent 
saliva.  Saliva is important for hydration, lubrication and cleansing in the oral cavity.  The components of saliva aid in digestion, 
maintain the health of the oral mucosa and help prevent tooth decay. 
  
Dry mouth is a common problem and is caused by a variety of medical conditions and medications.  Many drugs, including 
antihistamines, antidepressants, blood pressure medications and opioid analgesics are known to cause xerostomia.  Dry mouth can 
also be caused by head and neck radiation, depression, anxiety and some autoimmune diseases. 
 
 
HELPFUL SUGGESTIONS 
   The lifestyle modifications listed below can help relieve dry mouth symptoms. 

 
Avoid the following: 

a. Caffeine  
 Daily high doses of caffeine can contribute to dry mouth.  Make sure all of your beverages (coffee, tea, etc.) are 

caffeine free. Alternatively, limit caffeine consumption to 200-400mg per day to limit adverse effects. 
b. Alcohol and alcohol containing mouthwashes (read labels carefully) 

 Many commercial mouthwashes contain alcohol which may stimulate salivation but can irritate the tissue. 
 Biotène® and Oasis® make mouth rinses specifically for dry mouth. ACT® Total Care Dry Mouth rinse contains 

fluoride. Halitosis mouthrinses include CloSysII Silver, SmartMouth DryMouth, and TheraBreath DryMouth 
c. Acidic beverages and foods 

 Carbonated beverages, vitamin waters, energy and sports drinks are very acidic.  Without the neutralizing ability of 
saliva, these drinks erode the teeth and can make your mouth sore.  Constant sipping of acidic beverages is 
especially problematic. 

 Foods and candies high in acid content (citrus fruits, tomatoes, lemon drops, etc.) cause dental decay and may 
irritate the soft tissue of your mouth. 

d. Gum, candy, cough drops and beverages that contain sugar 
 Sugar, especially in retentive (sticky) form is very damaging to the teeth.  Sucrose feeds bacteria that cause 

cavities. 
 Look for products that contain xylitol (a sweetener that does not cause cavities).  Xylitol gums (Spry®, Xyloburst®) 

when chewed frequently, may inhibit cavity causing bacteria. Cariostatic dose is 6-10grams/day in 3-5 sessions. 
 Avoid gums, candies and oral care products that contain cinnamon as it is a common irritant.  

e. Toothpastes with harsh chemicals or strong flavoring agents 
 Many toothpastes advertised for tartar control, whitening etc. contain pyrophosphates and other chemicals that 

can damage dry oral tissues. Detergents such as SLS and CMPB (cocamidopropyl betaine) can be irritating. 
 Sodium lauryl sulfate (SLS) is a foaming agent/detergent that is found in many toothpastes.  This detergent is well-

recognized as a cause of intraoral tenderness and ulceration.  We recommend toothpastes that are SLS-free and 
contain either low levels or no pyrophosphates (Squiggle Enamel Saver Toothpaste, ClosysII with Fluoride, 
Rembrandt Gentle White Toothpaste, Prevident 5000 Dry Mouth, All Day 5000 Dry Mouth Toothpaste ) 

 
Try the following: 

a. Hydration - inadequate hydration can be an important factor in having dry mouth symptoms 
 Sip cool water throughout the day, let ice chips melt in your mouth (never chew ice!). 
 Many people don’t drink enough fluids and this will contribute to a dry mouth.  
 Constant, daily hydration is very important 

b. Try drinking whole or 2% milk with meals.  
 Milk containing fat has moisturizing properties that can aid in swallowing. 
 Patients who cannot drink cow’s milk may find similar benefit in almond or soy milk 

c. Use a cool air humidifier in the bedroom – clean and change water daily 



 
 

 Start the humidifier 1-2 hours before bedtime and run continuously throughout the night.  The extra humidity can 
help keep your mouth more comfortable and allow you to sleep through the night.  This is of benefit even if you 
have a humidifier attached to your furnace. 

d. For dry lips, highly purified lanolin products (Lansinoh®) are good lip moisturizers. 
 Chronic use of petrolatum type products on dry lips can be counterproductive. 
 Moisturizing lip balms we recommend include Blistex Herbal Answer®, Blistex Complete Moisture or Banana Boat 

with Aloe Vera and Vitamin E®.   
 Many dry lip products contain chemicals that can cause irritation or dryness.  The need to frequently reapply lip 

balm is a good indicator that the product is not helpful. 
e. If possible, sleep on your side to reduce mouth breathing. 
f. See your dental practitioner frequently. 

 People with dry mouth are much more prone to oral health problems including oral yeast infections and tooth 
decay.  Excellent oral hygiene is necessary to prevent cavities and gum disease. 

 Your dentist may use tooth sealants, prescription fluoride toothpastes and other interventions that will help 
prevent oral health problems. 

 Report any unusual oral soreness or burning sensations to your dentist. 
 
COMMERCIAL SALIVA SUBSTITUES, STIMULANTS AND MOISTURIZING GELS & SPRAYS 
 

The products listed below are available without a prescription and can be found or ordered from many pharmacies.  These 
products are often helpful in alleviating the discomfort of dry mouth.  They can be used as often as needed and do not interfere 
or react with other medications.  Here are a few examples of products we recommend: 
 

a. SalivaSure™ Tablets (Scandanavian Formulas, Inc) – 90 ct. bottle 
 To stimulate natural saliva flow, dissolve one tablet slowly under tongue up to every hour as needed. 
 Highly recommended, will not cause cavities or sore mouth.  Easy to carry, no drug interactions. 
 This product is available at the Dental Pharmacy and does not require a prescription. 

b. Biotène ® Products (GlaxoSmithKline)  
 Oralbalance® Gel – 1.5 oz tube – has a soothing effect on oral tissue, can be used under dentures to improve 

comfort.  Rinse mouth with water, then spread thin film over affected tissues.  Can be used as often as needed.   
 Biotène ® Moisturizing Mouth Spray – 1.5 oz. spray bottle.  Shake well and spray directly into mouth as needed.   
 Oralbalance® Dry Mouth Moisturizing Liquid – 1.5 oz squeeze bottle.  Squeeze several drops directly into mouth as 

needed. 
c.  Elevate Oral Care Products – All Day Dry Mouth Spray, All Day Dry Mouth Gel, Epic Toothpaste with Sodium Fluoride 
d. Xylimelts-oral adherent discs that stick to your teeth or gums with xylitol that stimulates saliva flow day or night 
e. Lubricity Oral Lubricant – contains hyaluronic acid and is a stream, not a spray. No flavors or colors. 

 
COMMERCIAL OVER THE COUNTER (OTC) TOOTHPASTES 
 

Avoid toothpastes that make claims on whitening or tartar control as they often contain ingredients that are irritating to the 
oral mucosa.  Most OTC toothpastes contain detergents (sodium lauryl sulfate (SLS), cocamidopropyl betaine etc.) that 
irritate oral mucosa as mentioned above.  We recommend detergent-free toothpastes: 

 Squigle Enamel Saver Toothpaste –contains xylitol and fluoride 
  Tom’s of Maine for Kids Strawberry with fluoride  
  Prevident Dry Mouth 5000ppm toothpaste (RX only) 

 
PROFESSIONALLY DISPENSED PRODUCTS 

 
a. GC Dry Mouth Gel (GC America) – 40 g. tube.  Rinse mouth with water, then spread thin film on affected tissue as 

needed.  Similar to Oralbalance® gel.  Available in 5 mild flavors. 
b. MI Paste™ and MI Paste Plus™ - 40 g. tube.  Rinse mouth with water, then spread pea-sized amount over teeth and 

tissue. (This product requires a prescription from your dentist or physician) 
 These products were developed to help rebuild tooth structure, but have the additional effect of soothing dry 

intraoral tissue. Cannot be used by people with casein (milk protein) allergies. 
 Especially useful at bedtime and probably the best product for “comfort” that we have right now. 

c. DentiCare Pro-Gel  by Medicom is a 5000ppm neutral NaF gel with no flavors or dyes-use in trays 
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DENTAL DRUG INTERACTING DRUG RESULT/MANAGEMENT 

ANTIBIOTICS   

Penicillins   

All Penicillins Bacteriostatic antibiotics 

(clindamycin, erythromycin, tetracyclines) 

Static agent may impair action of penicillins.  
Consult with other prescriber for modification. 

Rare decrease in OC effectiveness with 
>48 hours of antibiotic therapy. 
Recommend additional barrier 
contraception for the remainder of the 
Pill package. 

Methotrexate (Rheumatrex, g) High dose penicillins may decease MTX 
secretion.  Monitor MTX. 

Oral contraceptives Rare decrease in estrogen effect. Use barrier 
contraception for duration of pill cycle. 

Probenecid (Benemid, g) Tubular secretion of penicillins may be 
decreased. Usually not problematic. 

Ampicillin Allopurinol (Zyloprim, g) Doubling in rate of ampicillin rash with 
concurrent administration (14-22%) 

 Atenolol (Tenormin, g) Atenolol bioavailability may be reduced. 

Cephalosporins   

All Agents Anticoagulants (Coumadin, g) Risk of bleeding disorders might be increased 
in anticoagulated patients.  

Use cautiously. 

 Bacteriostatic antibiotics 

(clindamycin, erythromycin, tetracyclines) 

Static agent may impair action of 
cephalosporins. Consult with other practitioner 
for modification. 

 Probenecid (Benemid, g) Tubular secretion of penicillins may be 
decreased. Usually not problematic. 

Cefdinir (Omnicef) 

Cefpodoxime (Vantin) 

Cefuroxime (Ceftin) 

Increased gastric Ph. 

(Antacids, Axid, Pepcid, Prilosec, Tagamet, 
Zantac) 

Reduced absorption of the cephalosporins. 
AVOID CONCURRENT USE. 

Lincomycins   

Clindamycin (Cleocin, g) Erythromycin (all macrolides) Possibility of antagonism. AVOID 
CONCURRENT USE. 

 Kaolin-Pectin Delay in clindamycin absorption with 
concurrent use. 

 Succinylcholine (Anectine) Possibility of prolonged respiratory 
depression. Monitor patient. 

Macrolides/Azalides 

Azithromycin (Zithromax,Zpak,g) –only agent that 
does not inhibit CYP450 3A4 but DOES prolong 
QT interval so only QT prolongation interactions 
apply to Azithromycin 

 

 

dirithromycin (Dynabac) 

clarithromycin (Biaxin, Biaxin XL, g) 

erythromycin (base, EC, EES, PCE) 

Alfentanil Alfentanil actions increased. Use caution. 

Anticoagulants (Coumadin, g) Risk of bleeding disorders is increased in 
anticoagulated patients. Monitor pt. 

Benzodiazepines (alprazolam, diazepam, 
triazolam) 

Increased benzodiazepine  levels resulting in 
CNS depression. Avoid combination in elderly. 

 Bromocriptine (Parlodel) Increase in bromocriptine toxic effects. 
Consult MD. 

 CCBs (diltiazem (Cardizem,g)  and verapamil 
(Isoptin, Calan, Verelan,g) 

QT interval prolongation, sudden death, 
AVOID CONCURRENT USE 

 Carbamazepine (Tegretol, g) Increased carbamazepine levels. Avoid 
concurrent use. Azithromycin is okay. 

 Clindamycin Possible antagonism. AVOID COMBINATION. 

 Cyclosporine (Sandimmune, Neoral) Increased cyclosporine renal toxicity. Consult 
MD. 

 Digoxin Increased digoxin levels in 10% of patients. 
May use cautiously. 

 Disopyramide (Norpace, g) Increased disopyramide levels may cause 
arrhythmias. Use cautiously. 

  



 

Macrolides(excluding azithromycin) Ergotamine Acute ergotamine toxicity. Use cautiously 
 Methylprednisolone  Steroid clearance may be decreased. Caution.  
   
 Penicillins  possible antagonism. Avoid static with cidal 
 Pimozide (Orap) Avoid all macrolides-risk of sudden death 
                           

SSRIs (citalopram, escitalopram,fluoxetine, 
              Sertraline, vilazodone) 
 
 
 
“Statins” (except fluva-,pitava-prava) 
 
 
 
Theophyllines 

 
AVOID CONCURRENT USE 
MACROLIDES DECREASE METABOLISM 
OF LISTED SSRIS.MONITOR.. 
 
 
Increased statin levels with possible 
muscle toxicity. AVOID CONCURRENT USE 
 
 
Increased theophylline levels (20-25%). 
Decreased erythromycin levels may also 
occur. AVOID CONCURRENT USE if 
possible. SBE prophylaxis should not cause 
problems. 

 Tolterodine (Detrol) Increased Detrol effects causing arrhythmias 
Metronidazole (Flagyl, Flagyl ER, Prostat, g) Anticoagulants (Coumadin) Risk of bleeding disorders is increased in 

anticoagulated patients. Consult MD. 
 Barbiturates Decreased metro. Levels. Increase dose. 
 Cholestyramine (Questran, g) Reduced absorption of metronidazole 
 Cimetidine (Tagamet, g)                                                                

 
Metronidazole levels may increase.  Not sig. 
 

 Disulfuram (Antabuse) Concurrent use may result in acute psychosis 
or confusion. 

 Ethanol (IV diazepam, IV TMP-SMZ) Risk of disulfuram-type reaction. AVOID 
CONCURRENT USE. 

 Lithium  Increased lithium levels with possible toxicity. 
Consult MD. 

 Phenytoin (Dilantin) 
Quinidine 

Eff. of phenytoin may be incr. Monitor closely. 
Increased Quinidine levels. Monitor closely. 

 Tacrolimus (Prograf) Metronidazole doubles Prograf levels 

Tetracyclines 
 
All Agents 
(doxycycline, minocycline, tetracycline) 
 
 
 
 
 
 
 
 
 
Doxycycline (Vibramycin, Periostat??) 
 
 
 
 
 
 
 
Tetracycline (Sumycin, Panmycin) 
 
 
 
 
 

 
Antacids containing Al, 
calcium, magnesium 
 
Bismuth (Pepto-Bismol) 
 
 
Iron Salts 
 
 
Oral Contraceptives 
 
 
Carbamazepine (Tegretol) 
 
Methotrexate (highdose IV) 
 
Phenobarbital 
 
Phenytoin (Dilantin, g) 
 
Colestipol (Colestid) 
 
Food (Milk and Dairy) 
 
Zinc sulfate 

 
Reduced serum concentrations of tets. 
Space administration by 1-2 hours. 
 
Inhibition of tetracycline absorption. 
Avoid concomitant administration. 
 
Decreased absorption of tets. Space 
use by 2-3h.Doxy always affected. 
 
Slightly increased risk of ovulation. 
Use additional method during cycle. 
 
Metabolism of doxy increased. Monitor 
response to doxycycline. 
AVOID DOXYCYCLINE WITH IV 
METHOTREXATE 
Decreased serum levels and effect of 
doxy. Monitor clinical response. 
Phenytoin stimulates doxy metabolism. 
Increase doxy dose or use other tet. 
Colestipol binds tet in intestine. Do 
not administer concomitantly. 
Decreased absorption of tet. Space use 
by 2-3 hours. 
Tetracycline absorption is decreased. 
Space use by 2-3 hours. 

Quinolones: all prolong QT interval 
All Agents:  
Ciprofloxacin (Cipro,g)) 
Levofloxacin (Levaquin) 
Moxafloxacin (Avelox) 
Ofloxacin (Floxin) 
 
 
 
 
 
Ciprofloxacin 

 
Antacids 
(iron, sucralfate, zinc) 
Anticoagulants (Coumadin, g) 
 
Antineoplastics 
Cimetidine (Tagamet, g) 
Cyclosporine (Sandimmune, Neoral) 
NSAIDs 
Probenecid (Benemid, g) 
Theophylline 
Caffeine 

 
Decreased quinolone absorption. AVOID 
CONCURRENT USE. 
Increased risk of bleeding disorders. Monitor 
INR. 
Quinolone serum levels may be decreased. 
Quinolone serum levels may be increased. 
Cyclosporine renal toxicity may be enhanced. 
Enhanced CNS stimulation 
Quinolone serum level may be increased50%. 
Increased theophylline toxicity possible with 
Cipro and other. Consult MD 
Increased caffeine effects are possible. 



 

ANTIFUNGALS 

Systemic Azole Agents (fluconazole, itraconazole, 
ketoconazole): all agents prolong QT interval 

Anticoagulants (Coumadin) Increased risk of bleeding disorders in 
anticoagulated patient. Consult MD. 

 Benzodiazepines Alprazolam, triazolam are contraindicated with 
itraconazole and ketoconazole. AVOID 

 Cyclosporine (Sandimune, Neoral) Increased cyclosporine levels. Can be used to 
the patients advantage. 

 Rifampin                                                                    
. 

 

Decreased levels of the antifungal. AVOID 
CONCURRENT USE. 

 

 "Statins"  (except fluva-,pitava-prava.) Increased levels and SE of statins. 

                           

 Tolterodine (Detrol, Detrol LA) Increased Detrol-causing 
arrhythmias.AVOID 

 Zolpidem (Ambien) Increased Ambien effect. Caution. 

fluconazole (Diflucan) Cimetidine (Tagamet, g) 

 

Citalopram (Celexa,g) 

Reduced fluconazole levels. AVOID 
CONCURRENT USE. 

QT interval prolongation.AVOID COMBO. 

 Hydrochlorothiazide Increased fluconazole levels. 

 Losartan (Cozaar, Hyzaar) Increased Losartan hypotension effect 

 Oral Contraceptives Decreased estrogen levels. AVOID 
CONCURRENT USE. 

 Phenytoin (Dilantin, g) Increased phenytoin levels. Monitor carefully. 

 Sulfonylureas Increased hypoglycemic effect. Monitor blood 
glucose. 

itraconazole (Sporonax) Digoxin Increased digoxin levels. AVOID 
COMBINATION. 

 Increased gastric pH 

Isoniazid (INH) 

Losartan (Cozaar) 

Sulfonylureas 

Reduced itraconazole levels 

Reduced itraconazole levels 

Increased Losartan hypotension effect 

Increased hypoglycemic effects. Monitor blood 
glucose. 

ketoconazole (Nizoral, g) Corticosteroids Possible increase in steroid levels. 

 Increased gastric pH Decreased ketoconazole levels. AVOID 
CONCURRENT USE. 

 Isoniazid (INH) Decreased ketoconazole levels 

 Theophyllines  Decreased theophylline levels. Consult with 
MD. 

NON-NARCOTIC ANALGESICS   

NSAIDS   

(including aspirin and COX-2s) Anticoagulants (apixaban, 
dabigatran,edoxaban,,rivaroxaban,warfarin) 

Increase risk of bleeding disorders in 
anticoagulated patient. AVOID COMBO 

 Antihypertensives (all but CCBs) 

(ACEI,B-blockers, diuretics) 

Decreased antihypertensive effect. Monitor 
Blood Pressure. 

 Cimetidine (Tagamet, g) NSAID levels increased/decreased 

 Cyclosporine (Neoral, Sandimmune) 

 

Combo of ACEor ARB & Diuretic 

Nephrotoxicity of both agents may be 
increased. Avoid if possible. 

30% increase in risk of kidney injury-called 
the TRIPLE WHAMMY on the kidney! 

 Fluoroquinolones Increased CNS stimulation 

 Lithium  Increased lithium levels. Use sulindac 

 Methotrexate (Rheumatrex, Mexate) Toxicity of methotrexate may be increased. 
Monitor. 

 Phenytoin (Dilantin, g) Increased phenytoin levels 

 Probenecid (Benemid, g) Increased toxicity of NSAIDs possible. 

 Salicylates Decreased NSAID levels with increased GI 
effects. AVOID CONCURRENT USE. 

 

COX-2 SELECTIVE NSAID 

SSRIs Possible increased risk of bleeding but not 
thought to be clinically significant 

Celecoxib (Celebrex) 2C9 inhibitors (fluconazole) Increased celecoxib levels 
  



 

Ibuprofen (Motrin, g) Digoxin Possible increase in digoxin levels. 

Ketorolac (Toradol,g) Salicylates Increased Ketorolac free drug conc. 

Sulindac DMSO Decreased sulindac effectiveness and severe 
peripheral neuropathy. Avoid concurrent use. 

Sulindac Lithium Lithium levels remain constant or decrease. 

Acetaminophen only Barbiturates, Carbamazepine, Phenytoin, 
Rifampin, Sulfinpyrazone 

The hepatotoxicity of APAP may be increased 
by high dose or long term administration of 
these drugs. 

 Cholestyramine (Questran, g) Decreased APAP absorption. Do not 
administer within 2 hours of each other. 

. 

. 

Tramadol (Ultram, Ultracet, g) 

Ethanol                                                                
..... 

Any drug that enhances serotonin 
activity(SSRI antidepressants,”triptans” for 
acute migraine 

Increased hepatotoxicity of APAP with chronic 
ethanol ingestion. 

Possible serotonin syndrome. AVOID 
CONCURRENT USE. 

 Carbamazepine (Tegretol,g) Decreased tramadol levels 

 MAOI’s () MAOI toxicity enhanced 

 Quinidine Tramadol increased/metabolite decreased 

 Ritonavir (Norvir) Increased Tramadol effect. AVOID COMBO. 

NARCOTIC ANALGESICS   

Opioid analgesics Alcohol, CNS depressants, local anesthetics, 
antidepressants, antipsychotics, antihistamines, 
cimetidine 

Increased CNS and respiratory depression 
may occur. Use cautiously. 

 Antimuscarinics and antidiarrheals (e.g. atropine), 
antihypertensives (e.g. guanadrel) 

Opioids increase the effects of these drugs. 
Use cautiously. 

   Buprenorphine, nalbuphine, naltrexone 

 

Lybalvi (olanzepine/samidorphan) 

These drugs block the analgesic effects of 
opioids. Substitute with NSAIDs. 

Samidorphan is an opioid antagonist so d/c 7 
days prior to use of opioid analgesic 

Codeine (Hydrocodone lesser extent) 2D6 Inhibitors,  Amiodarone, Cimetidine, 
Desipramine, Fluoxetine, Paroxetine, 
Propafenone, Quinidine, Ritonavir 

Inhibition of biotransformation of Codeine to 
active analgesic form. Use different narcotic 
on 2D6 Inhibitor patients. 

Meperidine  (Demerol, g)/Fentanyl/All 

Fentanyl derivatives 

MAOIs (Marplan, Nardil, Parnate, Furoxone) 
selegiline (Eldepryl) 

Hypertension/hyperpyrexia or coma and 

hypotension.AVOID CONCURRENT USE if 

MAOI taken within 14 days. 

 Protease inhibitors  Increased CNS/resp. depression- AVOID 

 Ritonavir (Norvir) Large increase in meperidine. AVOID 
COMBO. 

   

   

LOCAL ANESTHETICS Alcohol,CNS depressants,opioids, antide-
pressants,antipsychotics, antihistamines  

Increased CNS and resp. depression may 
occur. Use caution. 

 Antiarrhythmic drugs Increased cardiac depression. 

Amides (e.g. lidocaine) Beta Blockers, cimetidine Metabolism of  lidocaine is reduced.  

Use caution 

Esters (e.g. procaine) Anticholinesterases (Neostigmine) Sulfonamides Metabolism of esters reduced. 

Inhibit sulfonamide action. 

VASOCONSTRICTORS (epinephrine,levo- 

                  nordefrin) 

Inhalation anesthetics (halothane) 

Tricyclic antidepressants-high dose (amitriptyline, 
desipramine, imipramine, nortriptyline, etc) 

Increased chance of arrhythmia 

Increased sympathomimetic effects possible. 
Limit epi to 0.04mg with high dose TCA's. 

 Beta-blockers (nonselective) 

(e.g. propranolol, nadolol) 

Hypertensive and/or cardiac rx possible. 

Limit epi to 0.04mg/2hr. visit. 

 Phenothiazines (e.g. chlorpromazine) 

 

Vasoconstrictor action inhibited,leading to 
possible hypotensive responses. Use 
cautiously. 

 Monoamine Oxidase Inhibitors (MAOIs) 

Selegiline (Eldepryl,g) 

Slight possibility of hypertensive rx.     

Slight possibility of hypertensive rx. 

 COMT Inhibitors (Comtan, Tasmar) Slight possibility of hypertensive rx. 



 

AGENTS FOR PARENTERAL ANESTHESIA   

Antihistamines   

diphenhydramine (Benadryl) 

hydroxyzine (Atarax, Vistaril) 

Promethazine (Phenergan) 

Anticholinergics Increased dry mouth, tachycardia, urinary 
retention. Monitor. 

 CNS depressants (alcohol, narcotics) Enhanced duration and intensity of sedation. 
Reduce dosages. 

Barbiturates   

methohexital (Brevital,g) CNS depressants (alcohol, narcotics) Additive CNS and resp. depression 

 Furosemide (Lasix, g) Orthostatic hypotension 

 Sulfisoxazole IV Sulfa competes with barb. for binding sites. 
Smaller and more frequent barb. doses may have 
to be given. 

Benzodiazepines   

diazepam (Valium,G) CNS depressants (anticonvulsants, alcohol) Oversedation so may use slower titration. 

 Cimetidine,OCs,INH,Ketoconazole, 

Metoprolol, Omeprazole, Propoxyphene, 

Propranolol,Valproic Acid 

Decreased clearance of diazepam.  Can avoid 
with lorazepam. 

 Digoxin Increased digoxin levels. 

midazolam (Versed,g) Calcium Channel Blockers or CCBs  (diltiazem-
Cardizem, verapamil-Isoptin,Calan, Verelan) 

 

CNS depressants (alcohol, barbs) 

 

CCBs inhibit Cyp3A4 which prolongs the actions 
of midazolam. Evaluate patient factors to 
determine clinical significance. 

Increased risk of underventilation or apnea.  May 
prolong the effect of midazolam. 

 Erythromycin 

 

Increased midazolam levels. Monitor. 

 
 Narcotics (morphine, meperidine,                     

fentanyl) 
Increased hypnotic effect of midazolam. More 
hypotension with Versed and Demerol. 

 Saquinavir (Fortovase) Increased midazolam levels. AVOID COMBO. 
 Thiopental After premed with Versed, decrease dose of 

thiopental for induction by 15% 
Narcotics   
fentanyl (Sublimaze,g) Barbiturate anesthetics Additive CNS and resp. depression. 
 Chlorpromazine (Thorazine, g) Increased toxicity of both agents. 
 Cimetidine (Tagamet, g) 

Citalopram (Celexa,g) 
CNS toxicity case reports only. (confusion, apnea, 
Increased risk of serotonin syndrome 

 Diazepam With high dose fentanyl gives CV depression. 
 Droperidol (Inapsine) 

MAOIs and furazolidone (Furoxone) 
Hypotension < pulmonary arterial pressure. 
Risk of hypertensive crisis.AVOID COMBO 

 Nitrous Oxide With high dose fentanyl may cause CV depress. 
 Ritonavir (Norvir) Increased fentanyl levels with Norvir 
meperidine (Demerol, G) Barbiturate anesthetics Additive CNS and resp. depression 
 Chlorpromazine (Thorazine, g) Increased toxicity of both agents. 
 Cimetidine (Tagamet, g) CNS toxicity as with fentanyl. 
 MAOIs and furazolidone (Furoxone) Meperidine has predictable and sometimes 

fatal reactions with use within 14 days. TypeI 
:coma,resp dep,cyanosis,low BP 
Type2:seizures,hyperpyrexia,hypertension,tac
hy-cardia. AVOID CONCURRENT USE!!!!! 

 Phenytoin (Dilantin, g) Decrease meperidine effects by increased hepatic  
metabolism 

Miscellaneous   
etomidate (Amidate) Verapamil Possibility of prolonged anesthesia 
ketamine (Ketalar,g) Barbiturates Prolonged recovery time. 
   
 Thyroid Hormone May produce hypertension/tachycardia 
 Tubocurarine and nondepolarizing muscle 

relaxants 
Ketamine may increase neuromuscular effects 
and result in prolonged resp. depression. 

Propofol (Diprivan, G) CNS depressants (sedative/hypnotic, inhalation 
anesthetics, narcotics) 

Increase CNS depression of propofol. Premed 
with narcotics may lead to more pronounced 
decrease in systolic, diastolic, and mean arterial 
pressures and cardiac output. 
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 m
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e d
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 b
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b
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: D
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p
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isce

llan
e

o
u

s 
C

yto
ch

ro
m

e P
4

5
0

 In
h

ib
ito

rs (D
Is) 

A
n

ti-arrh
yth

m
ics 

A
m

io
d

aro
n

e
 

(lo
w

 risk o
f Td

P
 

co
m

p
are

d
 to

 o
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 d
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b
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h
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ra
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ra
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 d
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p
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p
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n
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p
ra
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e
 

R
isp

erid
o

n
e 

Sertin
d

o
le, Su

lto
p

rid
e

 
Tiap

rid
e

 
Zip

ra
sid

o
n

e, Zo
te

p
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p
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p
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 p
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 d
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p
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ra
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s o
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 D
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 d
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m
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b
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p
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p
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, C
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e
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e, Levo

m
eth

ad
o

n
e, Le

vo
m

eth
ad

yl, 
Lo

p
era

m
id

e: ab
u

se
 o

r D
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d
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b
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b
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h
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d
rin

e, 
P

ralsetin
ib

, P
ro

th
ip

en
d

yl, Q
u

iza
rtin

ib
, R

e
lu

go
lix, R

e
m

d
esivir, R

em
im

azo
lam

, 
R

ib
o

ciclib
, R

ilp
ivirin

e 
75

m
g/d, R

ito
d

rin
e

, R
ivastigm

in
e, R

o
m

id
ep

sin
, R

u
ca

p
arib

, 
Sa

q
u

in
avir, Selp

ercatin
ib

, Se
vo

flu
ran

e
, Sib

u
tram
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b
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 b
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 d
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 p
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t m
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 p
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m
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n
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m
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n
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u
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b
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m
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P
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p
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p
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e
, D

ieth
ylp

ro
p

io
n

, 
Ep

h
ed

rin
e, Fen

flu
ram

in
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p
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tero
l, 

M
etap

ro
te

re
n

o
l,  O

lo
d

ate
ro

l,  
Salb

u
tam

o
l/A

lb
u

te
ro

l,  
Salm

ete
ro

l,  Te
rb

u
talin

e
, 

V
ilan

tero
l m

in
im

al at 1
00m

cg 

   
1
0

 

To
p

 3 su
sp

ected
 d

ru
gs: 

1
) so

talo
l 6

6
%

 (5
8

/8
8

) 2) d
igo

xin
 1

1
%

 (1
0

/8
8)  

3
) cita

lo
p

ram
 1

0
%

 (9
/8

8)  
[Sw

ed
ish

 A
D

R
 R

egistry 2
00

8
: n

=6
1

,7
8

8 A
D

R
s, n

=8
8

 
to

rsad
es (0.1

4%
)] 1

5 
  D

ru
gs rem

o
ve

d
 fro

m
 U

SA
 d

u
e to

 Q
T: 

astem
izo

le, cisap
rid

e
, grep

aflo
xacin

, 
levo

m
e

th
ad

yl, p
ro

b
u

co
l, &

 terfen
ad

in
e. 

C
au

tio
n

: C
O

M
B

IN
A

TIO
N

S o
f P

H
EN

O
TH

IA
ZIN

ES w
ith

 TC
A

s,  
B

ETA
 B

LO
C

K
ER

S, &
 A

N
TIC

O
N

V
U

LSA
N

TS  
sin

ce
 ↑

 Q
T risk esp

e
cially if ↑

↑
 risk facto

rs p
re

sen
t. 

 B
O

LD
=m

ajo
r sign

ifican
ce

 (w
e

ll-d
o

cu
m

e
n

te
d

)   R
EG

U
LA

R
=lo

w
-m

o
d

erate sign
ifican

ce (few
er case rep

o
rts) ITA

LIC
=m

in
o

r sig
n

ifica
n

ce (th
eo

retica
l, few

 if a
n

y ca
se rep

o
rts) 

 {Lo
n

g Q
T syn

d
ro

m
e

: a fam
ilial co

n
d

itio
n

 asso
ciated

 w
ith

 recu
rren

t syn
co

p
e &

 su
d

d
en

 card
iac d

eath
 resu

ltin
g fro

m
 ven

tricu
lar arrh

yth
m

ias; m
ay b

e m
isd

iagn
o

sed
 as ep

ilep
sy. Triggers fo

r arrh
yth

m
ias: m

e
d

s th
at p

ro
lo

n
g th

e Q
T in

terval o
r su

b
typ

e sp
ecific facto

rs su
ch

 as sw
im

m
in

g &
 o

th
er exercise (lo

n
g Q

T1),  
  au

d
ito

ry stim
u

li &
 em

o
tio

n
al stress (lo

n
g Q

T2), &
 rest o

r sleep
 (lo

n
g Q

T3 ? m
exiletin

e b
en

efit). β
-b

lo
ckers (n

ad
o

lo
l, p

ro
p

ran
o

lo
l) are u

su
ally effective; im

p
la

n
tab

le card
io

ve
rter d

efib
rillato

rs reserved
 fo

r p
e

o
p

le d
e

em
ed

 at h
igh

 risk o
r refracto

ry to
 m

ed
ical treatm

en
t.  

  Th
o

raco
sco

p
ic left card

iac sym
p

ath
ecto

m
y an

 o
p

tio
n

 - h
igh

ly effective &
 u

sefu
l if β

-b
lo

ckers n
o

t to
lerated

 o
r an

 im
p

lan
tab

le card
io

verter d
efib

rillato
r is co

n
train

d
icated

.}  A
b

ram
s 2

0
1

0 

http://www.rxfiles.ca/
https://www.mdcalc.com/calc/10293/tisdale-risk-score-qt-prolongation
http://www.torsades.org/
http://www.crediblemeds.org/
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0
2
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 D
ru

g in
teractio

n
s are re

sp
o

n
sib

le
 fo

r 1
0

-2
0

%
 o

f th
e ad

verse d
ru

g reactio
n

s th
at cau

se h
o

sp
italizatio

n
s. Th

ey are o
ften

 m
u

lti-
faceted

, an
d

 re
q

u
ire

 clin
ica

l ju
d

gm
e

n
t to

 m
an

age ap
p

ro
p

riately. 2
,5 A

 go
o

d
 u

n
d

erstan
d

in
g o

f in
teractio

n
s h

e
lp

s p
ro

vid
e 

in
d

ivid
u

alized
 d

ru
g th

erap
y. A

lert fa
tig

u
e fro

m
 co

m
p

u
ter D

I w
arn

in
gs can

 co
n

trib
u

te to
 m

isse
d

 in
te

ractio
n

s.  

 C
o

n
sid

er in
te

ractio
n

s w
h

e
n

 sta
rtin

g
 a d

ru
g, a

d
ju

stin
g

 th
e d

o
se o

f a d
ru

g, o
r d

isco
n

tin
u

in
g

 a d
ru

g.  

 O
ld

er ad
u

lts ten
d

 to
 b

e at h
igh

er risk o
f D

Is (↓
 liver fu

n
cti

o
n

, ↓
 kid

n
ey fu

n
cti

o
n

, ↓
 lean

 m
u

scle m
ass, ↑

 b
o

d
y fat, ↑

 p
o

lyp
h

arm
acy). 

 C
o

n
su

lt (>1
) D

I re
so

u
rces: p

h
arm

acists, p
ro

d
u

ct m
o

n
o

grap
h

s, LexiC
o

m
p

, M
icro

m
ed

ex, N
atu

ral M
ed

icin
es D

atab
ase, Sto

ckley’s, 
w

w
w

.d
ru

gs.co
m

, w
w

w
.h

iv-d
ru

gin
teractio

n
s.o

rg, w
w

w
.h

ep
-d

ru
gin

teractio
n

s.o
rg, w

w
w

.cred
ib

lem
e

d
s.o

rg, etc. 

 

C
lin

ica
l P

e
arls 

1
. A

lw
ays ch

eck fo
r in

teractio
n

s w
h

en
 p

rescrib
in

g th
e fo

llo
w

in
g h

igh
 risk 

m
ed

icatio
n

 classes: an
tico

n
vu

lsan
ts (e.g. carb

am
azep

in
e, p

h
en

o
b

arb
, 

p
h

en
yto

in
); azo

le
 an

tifu
n

gals (e.g. flu
co

n
azo

le
); H

IV
 m

ed
s (e.g. lo

p
in

avir, 
efaviren

z); h
e

p
atitis C

 m
e

d
s (e.g. o

m
b

itasvir, so
fo

sb
u

vir); 
im

m
u

n
o

su
p

p
re

ssan
ts (e.g. tacro

lim
u

s, cyclo
sp

o
rin

e); am
io

d
aro

n
e

 o
r 

d
ro

n
ed

aro
n

e
; m

e
th

ad
o

n
e

; d
igo

xin
; lith

iu
m

; th
eo

p
h

yllin
e

; w
arfarin

. 
 2

. A
n

tib
io

tics, d
esp

ite sh
o

rt-term
 u

se, can
 cau

se clin
ically sign

ifican
t D

Is. Fo
u

r to
 

w
atch

 o
u

t fo
r are co

trim
o

xazo
le

, cip
ro

flo
xacin

, clarith
ro

m
ycin

, an
d

 
e

ryth
ro

m
ycin

. A
 few

 D
Is th

at h
ave led

 to
 h

o
sp

ital ad
m

issio
n

s in
 o

ld
e

r ad
u

lts: 
 

 
 

co
trim

o
xazo

le 
+ 

A
C

EIs, A
R

B
s, N

SA
ID

s, 
sp

iro
n

o
lacto

n
e

 


 
h

yp
erkalem

ia 

co
trim

o
xazo

le 
+ 

glyb
u

rid
e

 


 
h

yp
o

glycem
ia 

co
trim

o
xazo

le 
+ 

w
arfarin

 


 
↑

 b
leed

 risk 

clarith
ro

m
ycin

 
+ 

d
igo

xin
 


 

d
igo

xin
 to

xicity 
 3

. N
itrate

s m
u

st b
e sp

aced
 fro

m
 P

D
E5

Is (w
ait 2

4
 h

rs after sild
e

n
afil o

r vard
e

n
afil, 

&
 4

8
 h

rs after tad
alafil). 

 4
. A

vo
id

 ro
u

tin
e

ly ad
ju

stin
g a w

arfarin
 d

o
se p

ro
actively w

h
en

 startin
g/sto

p
p

in
g 

an
 in

teractin
g m

ed
. C

h
eck th

e IN
R

 in
 4

-6
 d

ays, an
d

 reactively ad
ju

st th
e 

w
arfarin

 d
o

se. 
 5

. Sp
ace calciu

m
 su

p
p

lem
en

ts fro
m

 le
vo

th
yro

xin
e

 b
y at least 2

 h
rs, an

d
 

co
n

sid
erin

g h
o

ld
in

g calciu
m

 su
p

p
lem

en
ts w

h
ile o

n
 o

ral flu
o

ro
q

u
in

o
lo

n
e

s (e.g. 
cip

ro
flo

xacin
) o

r te
tracyclin

es. 
 6

. A
vo

id
 co

m
b

in
in

g m
ed

icatio
n

s w
ith

 o
p

p
o

sin
g m

ech
an

ism
s, fo

r exam
p

le: 

 
A

C
h

EIs (e.g. d
o

n
ep

ezil) + an
tich

o
lin

ergics (e.g. am
itrip

tylin
e) 

 
d

o
p

am
in

e ago
n

ists (e.g. levo
d

o
p

a) + d
o

p
am

in
e an

tago
n

ists (e.g. 
m

eto
clo

p
ram

id
e) 

 7
. G

rap
efru

it (C
YP

3
A

4
 in

h
ib

ito
r) ↑

 le
vels o

f ato
rva-, lo

va-, sim
va-statin

.          
Like

ly n
o

 co
n

ce
rn

 if: o
n

 a lo
w

 statin
 d

o
se (e.g. ato

rvastatin
 1

0
-2

0
m

g); takin
g 

grap
efru

it in
freq

u
en

tly; o
n

 ro
su

vastatin
 o

r p
ravastatin

. 2
9                                        

If takin
g grap

e
fru

it regu
larly: u

se lo
w

 d
o

se ato
rva-, lo

va-, o
r sim

va-statin
; o

r 
sw

itch
 statin

s.   
 8

. Tem
p

o
rarily h

o
ld

 ato
rva-, lo

va-, o
r sim

va-statin
 w

h
en

 clarith
ro

- o
r eryth

ro
-

m
ycin

 are p
rescrib

ed
 fo

r sh
o

rt-term
 in

fectio
n

s. 
 9

. H
erb

al p
ro

d
u

cts can
 cau

se D
Is (e.g. garlic, gin

gko
, o

r gin
sen

g ↑
b

leed
in

g w
ith

 
w

arfarin
); ro

u
tin

ely in
q

u
ire. See R

xFile
s H

e
rb

al D
Is p

age 22
1

-2
2

2
. 

 1
0

. W
h

en
 review

in
g p

atien
ts alre

ad
y o

n
 an

 in
teractin

g co
m

b
in

atio
n

, co
n

sid
er:    

(a) D
o

 b
o

th
 m

ed
s h

ave clear in
d

icatio
n

s?  (b
) Is th

e p
atien

t clin
ically stab

le
?    

(c) W
h

at are th
e risks/b

en
e

fits o
f co

n
tin

u
in

g th
e co

m
b

in
atio

n
, an

d
 are safe

r  
     o

p
tio

n
s availab

le? 

 

A
lte

rn
atives w

ith
 Few

e
r In

te
ractio

n
s 

A
 d

isclaim
e

r: d
ru

g in
teractio

n
s are o

n
e o

f several co
n

sid
eratio

n
s w

h
en

 selectin
g a m

ed
icatio

n
. Fo

r exam
p

le, citalo
p

ram
 h

as few
er 

cyto
ch

ro
m

e P
4

5
0

 (C
YP

) in
teractio

n
s th

an
 m

o
st o

th
er SSR

Is. H
o

w
ever, citalo

p
ram

 (at h
igh

 d
o

ses) also
 p

ro
lo

n
gs th

e Q
T-in

terval m
o

re th
an

 
so

m
e o

th
er SSR

Is. A
zith

ro
m

ycin
 h

as n
o

 C
YP

3
A

4
 in

h
ib

itio
n

, givin
g it an

 ad
van

tage o
ver clarith

ro
m

ycin
. H

o
w

ever, azith
ro

m
ycin

 is m
o

re 
likely th

an
 clarith

ro
m

ycin
 to

 create resistan
ce in

 b
acteria, d

u
e to

 its lo
n

g h
alf-life. P

erfect d
ru

gs are h
ard

 to
 co

m
e b

y! 
 

If p
re

scrib
in

g ... 
C

o
n

sid
e

r: 
 

 
 

 
 

 
 

 
 

 
 

[see
 p

age
 2

2
0

 fo
r in

te
ractio

n
 lists] 

Lip
id

-lo
w

e
rin

g 
A

gen
ts 

 Fe
w

e
r in

te
ractio

n
s: ro

su
vastatin

, p
ravastatin

. 

 M
o

re
 in

te
ractio

n
s: ato

rva-, lo
va-, sim

va-statin
 

 3
A

4
 su

b
strates. Flu

vastatin
 

 in
h

ib
its 2

C
9

.                              
G

em
fib

ro
zil 

 in
h

ib
its 1

A
2

, 2
C

19
, 2C

8
, &

 2C
9

. C
an

 in
crease statin

 le
vels (in

creased
 risk o

f rh
ab

d
o

m
yo

lysis). 
C

h
o

lestyram
in

e 
 n

u
m

ero
u

s ab
so

rp
tio

n
 in

te
ractio

n
s. 

 N
o

te
: statin

s in
 gen

eral are first-lin
e ch

o
ices o

ve
r fib

rates o
r ch

o
lestyram

in
e (d

u
e to

 h
ard

 o
u

tco
m

e evid
en

ce). H
o

w
ever 

if p
rescrib

in
g a fib

rate, fen
o

fib
rate h

as m
u

ch
 few

er D
Is th

an
 gem

fib
ro

zil.  

O
ral 

A
n

tico
agu

lan
ts 

 W
arfarin

 h
as m

an
y m

o
re in

teractio
n

s th
an

 D
O

A
C

s (ap
ixab

an
, rivaro

xab
an

, d
ab

igatran
, ed

o
xab

an
). H

o
w

ever, im
p

o
rtan

t 
to

 n
o

te th
at (1

) very few
 in

teractio
n

s w
ith

 w
arfarin

 are ab
so

lu
tely co

n
train

d
icated

 – as w
arfarin

 d
o

se can
 b

e ad
ju

sted
 in

 
resp

o
n

se to
 IN

R
; (2

) D
O

A
C

s also
 h

ave in
teractio

n
s (e

sp
. 3

A
4 in

d
u

cers/in
h

ib
ito

rs, P
-gp

) &
 little gu

id
an

ce o
n

 m
an

agem
en

t.  

H
o

rm
o

n
al 

co
n

tracep
tive

s 

 Fe
w

e
r in

te
ractio

n
s: co

p
p

er IU
D

 
 n

o
 d

ru
g in

teractio
n

s.  

 M
o

re
 in

te
ractio

n
s: co

m
b

in
ed

 h
o

rm
o

n
al co

n
tracep

tives w
ith

 C
YP

 in
d

u
cers 

 risk o
f co

n
tracep

tive failu
re.                              

Levo
n

o
rgestre

l IU
D

 &
 d

ep
o

-m
ed

ro
xyp

ro
gestero

n
e w

ith
 C

YP
 in

d
u

cers 
 less risk vs o

rals, b
u

t still m
ay fail.  

H
IV

 m
e

d
icatio

n
s 

 Fe
w

e
r in

te
ractio

n
s: N

R
TIs (e.g. lam

ivu
d

in
e

, e
m

tricita
b

in
e, te

n
o

fo
vir), &

 IN
STIs (esp

ecially raltegravir, b
ictegravir). 

 M
o

re
 in

te
ractio

n
s: N

N
R

TIs (e
.g. efaviren

z, rilp
ivirin

e), p
ro

tease in
h

ib
ito

rs (e.g. atazan
avir), P

K
 b

o
o

sters (i.e. rito
n

avir, co
b

icistat)  

O
p

io
id

s 
 M

eth
ad

o
n

e 
 m

an
y in

teractio
n

s: 2
D

6
 in

h
ib

ito
r; 3

A
4

 su
b

strate; cau
ses Q

T-p
ro

lo
n

gatio
n

.  

 Fen
tan

yl p
atch

 
 rep

o
rts o

f 3
A

4
 in

h
ib

ito
rs cau

sin
g d

ru
g accu

m
u

latio
n

 / A
E. 3

3 (1
2m

cg p
atch

 u
sefu

l to
 facilitate tap

erin
g) 

A
n

tid
e

p
re

ssan
ts 

 Fe
w

e
r in

te
ractio

n
s: sertralin

e, es-/citalo
p

ram
, ven

lafaxin
e, vo

rtio
xetin

e (&
 see R

xFile
s A

n
tid

e
p

re
ssan

ts p
age 1

77
). 

 M
o

re
 in

te
ractio

n
s: m

an
y p

o
ten

t C
YP

 in
h

ib
ito

rs: b
u

p
ro

p
io

n
 (2

D
6

 Ө
), d

u
lo

xe
tin

e (2
D

6
 Ө

), flu
o

xetin
e (2

C
1

9
 Ө

, 2
D

6
 Ө

), 
p

aro
xetin

e (2
D

6
 Ө

), flu
vo

xam
in

e (1
A

2
 Ө

, 2
C

1
9

 Ө
). St. Jo

h
n

's W
o

rt is a C
YP

 in
d

u
cer.  

A
n

tico
n

vu
lsan

ts 
 Fe

w
e

r in
te

ractio
n

s: gab
ap

en
tin

, laco
sam

id
e, lam

o
trigin

e, levetiracetam
, p

regab
alin

. N
o

te: an
tico

n
vu

lsan
ts d

o
 n

o
t all 

h
ave id

en
tical th

erap
eu

tic u
ses; u

sin
g an

 altern
ative agen

t m
ay b

e in
ap

p
ro

p
riate – ch

eck evid
en

ce/in
d

icatio
n

. 

 M
o

re
 in

te
ractio

n
s: carb

am
azep

in
e, p

h
en

yto
in

, p
h

en
o

b
arb

ital, p
rim

id
o

n
e (p

o
ten

t C
YP

 in
d

u
cers). 

M
acro

lid
es 

 Fe
w

e
r in

te
ractio

n
s: azith

ro
m

ycin
 (b

u
t o

veru
se

 lead
s to

 resistan
ce). 

 M
o

re
 in

te
ractio

n
s: clarith

ro
m

ycin
, eryth

ro
m

ycin
 

 in
h

ib
its 3

A
4

. 

A
cid

-R
e

d
u

cin
g 

A
gen

ts 

 Fe
w

e
r in

te
ractio

n
s: ran

itid
in

e, fam
o

tid
in

e, lan
so

p
razo

le, p
an

to
p

razo
le, rab

ep
razo

le. 

 M
o

re
 in

te
ractio

n
s: O

m
ep

razo
le, eso

m
ep

razo
le 

 in
h

ib
its 2

C
9

 &
 2

C
19

.  
 

 
 

   C
a

++, M
g

+
+, &

 A
l ++

+ an
tacid

s 
 can

 b
in

d
 to

 so
m

e m
ed

s. C
im

etid
in

e 
 in

h
ib

its 2
C

1
9

 &
 2

D
6

.  
 

 
 

En
zym

e
 In

d
u

ce
rs an

d
 In

h
ib

ito
rs - see p

g 2
1

9 
C

o
m

m
o

n
 In

d
u

cers: carb
am

aze
p

in
e

, d
exam

eth
aso

n
e

, efavire
n

z, 
p

h
en

o
b

arb
, p

h
e

n
yto

in
, rifab

u
tin

, rifam
p

in
, rito

n
avir, St. Jo

h
n

's W
o

rt 
 C

o
m

m
o

n
 In

h
ib

ito
rs: am

io
d

aro
n

e
, atazan

a
vir, azo

le an
tifu

n
gals 

(flu
co

n
azo

le, itraco
n

azo
le

, ke
to

co
n

azo
le, p

o
saco

n
azo

le, vo
rico

n
azo

le
), 

b
u

p
ro

p
io

n
, C

C
B

s (d
iltiaze

m
, verap

am
il), cim

etid
in

e
, cip

ro
flo

xacin
, 

co
b

icistat, co
trim

o
xa

zo
le

, d
e

lavird
in

e
, d

ip
h

en
h

yd
ram

in
e

, d
ro

n
e

d
aro

n
e, 

d
u

lo
xetin

e
, flu

vastatin
, ge

m
fib

ro
zil, m

acro
lid

e
s (clarith

ro
m

ycin
, 

eryth
ro

m
ycin

), m
ife

p
risto

n
e

, rito
n

a
vir (p

art o
f P

A
X

LO
V

ID
), SSR

Is (esp
. 

flu
o

xetin
e, flu

vo
xam

in
e

, p
aro

xetin
e

) 

En
zym

e in
d

u
ctio

n
 resu

lts in
 in

creased
 d

ru
g m

etab
o

lism
  


 i.e. LO
W

ER
 d

ru
g le

vels. 
En

zym
e in

h
ib

itio
n

 resu
lts in

 d
ecreased

 d
ru

g m
etab

o
lism

  


 i.e. H
IG

H
ER

 d
ru

g le
vels. 

N
o

te: th
e o

p
p

o
site o

ccu
rs w

ith
 p

ro
d

ru
g

s ... 
sin

ce th
ese h

a
ve a

n
 a

ctive m
eta

b
o

lite 

 P
ay clo

se atten
tio

n
 w

h
en

 in
d

u
cers/in

h
ib

ito
rs are p

aired
 w

ith
 H

C
V

 m
ed

s, H
IV

 m
ed

s, an
tico

n
vu

lsan
ts, im

m
u

n
o

su
p

p
ressan

ts, am
io

d
aro

n
e, d

ro
n

ed
aro

n
e, 

m
eth

ad
o

n
e, d

igo
xin

, th
eo

p
h

yllin
e, w

arfarin
 

 th
ese in

te
ractio

n
s are o

ften
 very sign

ifican
t &

 can
 easily cau

se p
atien

t h
arm

.  

 Th
e effect o

f en
zym

e in
d

u
ctio

n
 is o

ften
 grad

u
al (e.g. o

ften
 >1

 w
eek b

e
fo

re
 fu

ll e
ffect). Th

e effect o
f en

zym
e in

h
ib

itio
n

 is typ
ically rap

id
 (e.g. o

ften
 1

-2
 d

ays).  

 See In
d

u
cers, In

h
ib

ito
rs, &

 Su
b

strates p
g 2

1
9

 fo
r exam

p
les o

f in
teractio

n
s, an

d
 see A

lte
rn

ative
s w

ith
 Fe

w
e

r In
te

ractio
n

s fo
r so

m
e m

an
agem

en
t su

ggestio
n

s. 

 In
 gen

eral, if startin
g a n

ew
 m

ed
 (e.g. an

tih
yp

erten
sive

s, an
ti-d

iab
etics, p

ain
 m

ed
s) an

d
 co

n
cern

ed
 ab

o
u

t in
h

ib
itio

n
 fro

m
 an

 existin
g m

ed
 (e.g. flu

vo
xam

in
e, 

am
io

d
aro

n
e, d

iltiazem
), start th

e n
ew

 m
ed

 at a lo
w

er in
itial d

o
se an

d
 titrate u

p
 u

n
til resp

o
n

se is seen
. 

 Ө
=in

h
ib

ito
r A

C
EI=an

gio
ten

sin
-co

n
vertin

g en
zym

e in
h

ib
ito

r A
C

h
EI=acetylch

o
lin

esterase in
h

ib
ito

r A
E=ad

verse effect A
l +

++=alu
m

in
u

m
 A

R
B

=an
gio

ten
sin

o
gen

 recep
to

r b
lo

cker A
SA

=acetylsalicylic acid
 B

P
=b

lo
o

d
 p

ressu
re B

P
H

=b
en

ign
 p

ro
static h

yp
erp

lasia 
C

a
++=calciu

m
 C

C
B

=calciu
m

 ch
an

n
el b

lo
cker C

V
=card

io
vascu

lar C
Y

P
=cyto

ch
ro

m
e P

4
50

 D
O

A
C

=d
irect o

ral an
tico

agu
lan

t D
I=d

ru
g in

teractio
n

 EC
G

=electro
card

io
gram

 Fe
+

+=iro
n

 G
I=gastro

in
testin

al H
C

V
=h

ep
atitis C

 viru
s  

H
IV

=h
u

m
an

 im
m

u
n

o
d

eficien
cy viru

s IN
STI=in

tegrase stran
d

 tran
sfer in

h
ib

ito
r  K

+=p
o

tassiu
m

 M
A

O
I=m

o
n

o
am

in
e o

xid
ase in

h
ib

ito
r M

g
++=m

agn
esiu

m
 N

a
+=so

d
iu

m
 N

SA
ID

=n
o

n
-stero

id
al an

ti-in
flam

m
ato

ry d
ru

g P
D

E5
I=p

h
o

sp
h

o
d

iesterase typ
e-5

 in
h

ib
ito

r 
p

-gp
=p

-glyco
p

ro
tein

 P
K

=p
h

arm
aco

kin
etic P

P
I=p

ro
to

n
 p

u
m

p
 in

h
ib

ito
r S&

Sx=sign
s an

d
 sym

p
to

m
s SS=sero

to
n

in
 syn

d
ro

m
e SSR

I=selective sero
to

n
in

 reu
p

take in
h

ib
ito

r TC
A

=tricyclic an
tid

ep
ressan

t W
B

C
=w

h
ite b

lo
o

d
 cell 

 
2
1
7
 

http://www.rxfiles.ca/
http://www.drugs.com/
http://www.hiv-druginteractions.org/
http://www.hep-druginteractions.org/
http://www.crediblemeds.org/
https://www.rxfiles.ca/RxFiles/uploads/documents/members/cht-herbal-di.pdf
https://www.rxfiles.ca/RxFiles/uploads/documents/members/cht-Psyc-Antidepressant.pdf


M
an

age
m

en
t o

f So
m

e C
o

m
m

o
n

 / Im
p

o
rtan

t D
Is  

 
 

 
 

 
 

 
 

 
 

 
A

 C
raw

ley B
SP

, Lyn
ette K

o
sar  B

SP
 M

Sc   ©
 w

w
w

.R
xFiles.ca 

Sep
t 2

0
2

4 

C
lin

ical C
o

n
ce

rn
 

M
ech

an
ism

 / M
an

agem
e

n
t / C

o
m

m
en

ts 
In

teractio
n

s w
ith

 p
o

ten
tial fo

r A
E o

r to
xicity 

Q
T-P

ro
lo

n
gatio

n
: se

e
 also

 R
xFile

s Q
T P

ro
lo

n
gatio

n 
e.g. so

talo
l, d

igo
xin

, citalo
p

ram
, m

an
y o

th
ers 

 C
o

n
ce

rn
: To

rsad
es d

es p
o

in
tes m

ay o
ccu

r d
u

e to
 ad

d
itive Q

T-p
ro

lo
n

gatio
n

 fro
m

 m
ed

icatio
n

s. A
lso

 co
n

sid
er o

th
er (n

o
n

-d
ru

g) risk facto
rs fo

r ↑
Q

T.  

 M
an

age
m

e
n

t: In
 gen

eral, p
atien

ts w
ith

 m
u

ltip
le risk facto

rs sh
o

u
ld

 h
ave a b

aselin
e EC

G
. C

au
tio

n
 if Q

Tc ≥ 4
5

0
 m

sec; avo
id

 Q
T-p

ro
lo

n
gers if Q

Tc ≥ 5
0

0
 m

sec 
o

r > 6
0

 m
sec o

ver b
aselin

e. See R
xFile

s Q
T P

ro
lo

n
gatio

n
 o

n
 p

age 1
0

. 

Se
ro

to
n

in
 Syn

d
ro

m
e 

e.g. SSR
Is, trip

tan
s, ergo

ts, M
A

O
Is, TC

A
s, lith

iu
m

, m
eth

ad
o

n
e,  

    tram
ad

o
l, ven

lafaxin
e, d

u
lo

xetin
e, vo

rtio
xe

tin
e, lasm

id
itan

 

 C
o

n
ce

rn
: Sero

to
n

in
 syn

d
ro

m
e is cau

sed
 b

y excess sero
to

n
in

. s&
sx: agitati

o
n

, excitem
en

t, d
eliriu

m
, ↑

H
R

, h
yp

o
m

an
ia, m

yo
clo

n
u

s, trem
o

r, h
yp

erreflexia, 
ataxia, w

eakn
ess, fever/ch

ills, d
iarrh

ea. U
su

al o
n

set is w
ith

in
 h

o
u

rs o
f m

ed
icatio

n
 ch

an
ge.  

 M
an

age
m

e
n

t: P
ro

m
p

tly d
isco

n
tin

u
e n

ew
 m

ed
 if sero

to
n

in
 syn

d
ro

m
e o

ccu
rs &

 m
an

age sym
p

to
m

s. C
o

m
b

o
 th

erap
y w

ith
 M

A
O

Is + an
o

th
er sero

to
n

ergic d
ru

g 
(esp

. SSR
Is) is co

n
train

d
icated

 (h
igh

 risk). U
se a w

ash
o

u
t p

erio
d

 o
r cro

ss-tap
er w

h
en

 sw
itch

in
g an

tid
e

p
ressan

ts (esp
. M

A
O

Is). See A
n

tid
e

p
re

ssan
ts p

g 1
7

7
. 

A
n

tich
o

lin
e

rgic A
E (co

n
fu

sio
n

, falls, etc.) 
e.g. an

tih
istam

in
es, TC

A
s, an

tim
u

scarin
ics, m

u
scle relaxan

ts 

 C
o

n
ce

rn
: Esp

ecially in
 o

ld
er ad

u
lts, an

tich
o

lin
ergics can

 h
ave ad

d
itive A

E an
d

 
 co

gn
itio

n
. See R

xFile
s A

n
tich

o
lin

e
rgics p

age 1
5

2
. 

 M
an

age
m

e
n

t: B
eers C

riteria reco
m

m
en

d
s avo

id
in

g stro
n

g an
tich

o
lin

ergics &
 avo

id
in

g co
m

b
in

atio
n

s o
f 3

 o
r m

o
re C

N
S-active d

ru
gs in

 o
ld

er ad
u

lts 
(m

o
d

erate q
u

ality evid
e

n
ce, stro

n
g reco

m
m

en
d

atio
n

). 31 Exam
p

les o
f stro

n
g an

tich
o

lin
ergics in

clu
d

e: an
tih

istam
in

es; b
en

ztro
p

in
e; cyclo

b
en

zap
rin

e; TC
A

s; p
aro

xetin
e; 

so
m

e an
tip

sych
o

tics (ch
lo

rp
ro

m
azin

e
, clo

zap
in

e, q
u

etiap
in

e, etc.); d
iso

p
yram

id
e; an

tim
u

scarin
ics; an

tisp
asm

o
d

ics; p
ro

ch
lo

rp
erazin

e. See G
eri-R

xFiles 3
rd ed

itio
n

. 

H
yp

e
rkale

m
ia

 
e.g. A

C
EI, A

R
B

, aliskiren
, co

trim
o

xazo
le, trim

eth
o

p
rim

, sp
iro

n
o

lacto
n

e, 
ep

lere
n

o
n

e, fin
eren

o
n

e, a
m

ilo
rid

e, triam
te

ren
e

, p
o

tassiu
m

 
su

p
p

le
m

en
ts, cyclo

sp
o

rin
e

, tacro
lim

u
s, d

ro
sp

ire
n

o
n

e
, h

e
p

arin
s 

 C
o

n
ce

rn
: H

yp
erkalem

ia can
 b

e serio
u

s/life-th
reaten

in
g &

 req
u

ire h
o

sp
italizatio

n
. D

igo
xin

 h
as ↓

 efficacy in
 h

yp
erkalem

ic p
ts. 

 M
an

age
m

e
n

t: M
o

n
ito

r fo
r m

u
scle fatigu

e, w
eakn

ess, p
aralysis, arrh

yth
m

ias, n
au

sea. R
egu

larly m
o

n
ito

r K
+ (e.g. q

3m
o

n
th

s); ↑
m

o
n

ito
rin

g w
h

en
 startin

g a 
n

ew
 agen

t (e.g. in
 3

-7
 d

ays fo
r H

F p
atien

ts). U
se extra cau

tio
n

 if h
igh

er risk fo
r electro

lyte im
b

alan
ces (e.g. ren

al d
isease, ad

van
ced

 age). A
vo

id
 co

m
b

in
in

g 
A

C
EI + A

R
B

. C
o

n
sid

er w
h

eth
er K

+-lo
sin

g d
iu

retics (e.g. th
iazid

e) o
r K

+-b
in

d
er (e.g. p

o
lystyren

e so
d

iu
m

) are in
d

icated
. W

atch
 fo

r d
ietary K

+ so
u

rces.  

H
yp

o
glyce

m
ia

 
e.g. su

lfo
n

ylu
reas, m

eglitin
id

e
s, in

su
lin

, D
P

P
4

 in
h

ib
ito

rs 
(sitaglip

tin
, etc.), G

LP
1

 ago
n

ists (sem
aglu

tid
e, etc.), SG

LT2
 

in
h

ib
ito

rs (em
p

agliflo
zin

, etc.), co
trim

o
xazo

le, q
u

in
in

e 

 C
o

n
ce

rn
: R

isk o
f h

yp
o

glycem
ia is ad

d
itive. 

 risk o
f h

yp
o

glycem
ia &

 d
eath

 w
h

en
 in

su
lin

 co
m

b
in

e
d

 w
ith

 3
 o

ral d
iab

etic agen
ts to

 ↑
 tx in

ten
sity. A

C
C

O
R

D  
C

o
trim

o
xazo

le: h
as cau

sed
 h

o
sp

italizatio
n

s fo
r h

yp
o

glycem
ia w

h
en

 p
re

scrib
ed

 w
ith

 glyb
u

rid
e in

 o
ld

er ad
u

lts.  

 M
an

age
m

e
n

t: P
reven

t h
yp

o
glycem

ia th
ro

u
gh

 p
atie

n
t ed

u
catio

n
, b

lo
o

d
 glu

co
se m

o
n

ito
rin

g (esp
ecially w

h
en

 in
su

lin
 p

rescrib
ed

 o
r p

t frail/fu
n

ctio
n

ally 
d

ep
en

d
an

t; see R
xFile

s H
yp

o
glycem

ia P
e

rsp
e

ctive
s), in

d
ivid

u
alized

 glycem
ic targets (e.g. less aggressive w

h
ere p

o
ssib

le; see G
lyce

m
ic Targe

ts p
g 4

7
), 

flexib
le regim

en
s (e.g. skip

 re
p

aglin
id

e d
o

se if skip
p

in
g a m

eal). O
ften

 ratio
n

al to
 d

isco
n

tin
u

e secretago
gu

es w
h

en
 in

su
lin

 is ad
d

ed
. K

ee
p

 fast-actin
g 

carb
o

h
yd

rate o
n

 h
an

d
 (e.g. o

ran
ge ju

ice, glu
co

se tab
lets). In

crease m
o

n
ito

rin
g w

h
en

 n
ew

 agen
t ad

d
ed

.  

In
cre

ase
d

 B
le

e
d

 R
isk 

e.g. w
arfarin

, D
O

A
C

s, an
tip

latelets, N
SA

ID
s, SSR

Is, SN
R

IS, 
stero

id
s, p

o
tassiu

m
 su

p
p

lem
en

ts (G
I b

lee
d

s), so
m

e h
erb

als 

 C
o

n
ce

rn
: A

gen
ts in

creasin
g b

leed
 risk are o

ften
 p

rescrib
ed

 to
geth

er; regu
larly assess w

h
eth

er b
en

efits o
u

tw
eigh

 h
arm

s. 

 M
an

age
m

e
n

t: Lim
it co

m
b

in
atio

n
 d

u
ratio

n
 w

h
ere p

o
ssib

le. P
rescrib

e gastro
p

ro
tectio

n
 (e.g. a P

P
I) if h

igh
 G

I b
leed

 risk (see R
xFile

s A
cid

 Su
p

p
re

ssio
n

 p
g 6

3). 
C

o
n

sid
er th

e u
se o

f acetam
in

o
p

h
e

n
 an

d
 o

p
io

id
s fo

r p
ain

 m
an

agem
en

t rath
er th

an
 N

SA
ID

s. R
efer to

 R
xFile

s D
A

P
T &

 TT p
ages 1

7
-1

8
.  

lith
iu

m
 

+ 
N

SA
ID

s; d
iu

retics; 
A

C
E/A

R
B

s 

 C
o

n
ce

rn
: N

SA
ID

s, d
iu

reti
cs, A

C
EIs, &

 A
R

B
s can

 all ↑
 lith

iu
m

 levels b
y d

ecreasin
g kid

n
ey e

lim
in

ati
o

n
. Th

iazid
e d

iu
reti

cs m
ay b

e th
e m

o
st p

re
d

ictab
le, 

u
su

ally in
creasin

g lith
iu

m
 levels b

y 2
5

-4
0

%
. 

 M
an

age
m

e
n

t: M
o

n
ito

r lith
iu

m
 levels (e.g. 3

-5
 d

ays after startin
g in

teractin
g m

ed
) &

 fo
r sym

p
to

m
s o

f lith
iu

m
 to

xicity (e.g. n
au

sea, trem
o

r, d
ro

w
sy, ataxia). 

azath
io

p
rin

e o
r 

m
ercap

to
p

u
rin

e
 

+ 
allo

p
u

rin
o

l o
r 

feb
u

xo
stat 

 C
o

n
ce

rn
: X

an
th

in
e o

xid
ase in

h
ib

ito
rs (e.g. allo

p
u

rin
o

l, feb
u

xo
stat) ↓

↓
m

etab
o

lism
 o

f azath
io

p
rin

e &
 m

ercap
to

p
u

rin
e. To

xic levels (&
 su

b
seq

u
en

t ↓
W

B
C

) can
 o

ccu
r. 

 M
an

age
m

e
n

t: If co
m

b
in

atio
n

 can
n

o
t b

e avo
id

ed
, u

se o
n

ly 2
5

%
 o

f th
e u

su
al th

io
p

u
rin

e d
o

se &
 carefu

lly m
o

n
ito

r W
B

C
s (e.g. q

1w
k x 4

w
ks, th

en
 q

2
w

ks x 4
w

ks). 

In
teractio

n
s w

ith
 p

o
ten

tial fo
r lo

ss o
f e

fficacy 
flu

o
ro

q
u

in
o

lo
n

e
s; tetracyclin

es; 
levo

th
yro

xin
e; b

isp
h

o
sp

h
o

n
ates;  

IN
STIs (e.g. d

o
lu

tegravir); o
th

e
rs 

+ 
C

a
++; Fe

++; A
l +++; M

g
++ 

(in
clu

d
in

g an
tacid

s, m
u

ltivitam
in

s) 

 C
o

n
ce

rn
: Th

ese m
in

erals can
 b

in
d

 to
 &

 ↓
ab

so
rp

ti
o

n
 o

f flu
ro

q
u

in
o

lo
n

e
s, tetracyclin

es, levo
th

yro
xin

e, b
isp

h
o

sp
h

o
n

ates, an
d

 IN
STIs. 

 M
an

age
m

e
n

t: A
s a gen

eral ru
le, w

ait >2
h

rs after in
teractin

g m
ed

 b
efo

re takin
g C

a
+

+, Fe
+

+, A
l ++

+, o
r M

g
++. N

o
te th

at sw
itch

in
g fro

m
 an

tacid
 

to
 P

P
I w

ill n
o

t alw
ays ad

d
ress th

e in
teractio

n
 (e.g. m

o
st b

isp
h

o
sp

h
o

n
ates ↓

 ab
so

rp
tio

n
 if lo

w
 sto

m
ach

 acid
).   

A
C

h
EIs 

e.g. d
o

n
ep

ezil,  
  galan

tam
in

e, rivastigm
in

e 

+ 
A

n
tich

o
lin

e
rgics 

e.g. TC
A

s, an
tih

istam
in

es,  
        an

tim
u

scarin
ics 

 C
o

n
ce

rn
: Th

is co
m

b
in

atio
n

 resu
lts in

 co
m

p
etin

g ch
o

lin
ergic/an

tich
o

lin
ergic actio

n
s.  

 M
an

age
m

e
n

t: It is n
ecessary to

 p
rio

ritize
 b

etw
een

 ch
o

lin
ergic an

d
 an

tich
o

lin
ergic activity (i.e. d

o
n

't u
se o

xyb
u

tyn
in

 to
 treat u

rin
ary in

co
n

tin
e

n
ce cau

se
d

 b
y d

o
n

e
p

ezil). 
See R

xFile
s A

n
tich

o
lin

e
rgics o

n
 p

age 1
5

2
 fo

r m
ed

icatio
n

s w
ith

 an
tich

o
lin

ergic activity. M
ay also

 co
n

sid
er u

sin
g m

em
an

tin
e in

stead
 o

f an
 A

C
h

EI. 

D
o

p
am

in
e

 A
go

n
ists 

e.g. levo
d

o
p

a, p
ram

ip
exo

le
 

+ 
D

o
p

am
in

e
 A

n
tago

n
ists 

   e
.g. an

tip
sych

s, m
eto

clo
p

ram
id

e
 

 C
o

n
ce

rn
: C

o
m

p
etin

g actio
n

s resu
lts in

 
 th

erap
eu

tic effect. 

 M
an

age
m

e
n

t: A
vo

id
 co

m
b

in
atio

n
 in

 p
atien

ts w
ith

 P
arkin

so
n

’s. C
lo

zap
in

e an
d

 q
u

etiap
in

e ap
p

ear to
 h

ave th
e lo

w
est in

teractio
n

 risk am
o

n
g an

tip
sych

o
tics; 

d
o

m
p

erid
o

n
e h

as m
u

ch
 less in

teractio
n

 risk th
an

 m
eto

clo
p

ram
id

e (
 b

lo
o

d
-b

rain
 b

arrier p
en

etratio
n

).  

lo
w

-d
o

se A
SA

 
+ 

N
SA

ID
s 

 C
o

n
ce

rn
: N

SA
ID

s m
ay in

terfere w
ith

 th
e an

tip
latelet ab

ility o
f A

SA
 d

u
e

 to
 co

m
p

etitio
n

 fo
r p

latelet cyclo
o

xygen
ase. 

 M
an

age
m

e
n

t: C
o

n
sid

er acetam
in

o
p

h
en

 in
stead

 o
f an

 N
SA

ID
. O

ccasio
n

al, sin
gle d

o
ses o

f N
SA

ID
s (esp

. ib
u

p
ro

fen
) given

 at least 2
 h

o
u

rs after A
SA

 ap
p

ear 
n

o
t to

 cau
se an

 in
teractio

n
. C

eleco
xib

 ap
p

ears to
 n

o
t in

teract, b
u

t h
as its o

w
n

 sep
arate 

 C
V

 risk.  

rifam
p

in
 

+ 
o

ral co
n

tracep
tives 

 C
o

n
ce

rn
: R

ifam
p

in
 d

ecreases o
ral co

n
tracep

tive efficacy th
ro

u
gh

 C
YP

 in
d

u
ctio

n
.  

 M
an

age
m

e
n

t: U
sin

g a 2
n

d
 fo

rm
 o

f co
n

tracep
tio

n
 (d

u
rin

g treatm
en

t, an
d

 fo
r 7

 d
ays after) is stro

n
gly reco

m
m

en
d

ed
. U

se ↑
estro

gen
 d

o
se if ch

ro
n

ic rifam
p

in
. 

 N
o

te
: B

irth
 co

n
tro

l failu
re w

h
ile o

n
 so

m
e an

tib
io

tics (am
o

xicillin
, am

p
icillin

, m
etro

n
id

azo
le, tetracyclin

es) h
as b

een
 d

o
cu

m
en

ted
 in

 case rep
o

rts b
u

t d
ata is 

lim
ited

; p
atien

ts m
ay w

ish
 to

 err o
n

 th
e sid

e o
f cau

tio
n

 an
d

 u
se a b

ack-u
p

 m
eth

o
d

 o
f b

irth
 co

n
tro

l fo
r th

e rest o
f th

e cycle. 70 
 P

atie
n

t G
e

n
e

tic V
ariab

ility: C
YP

 variab
ility o

ccu
rs fo

r all en
zym

es excep
t C

YP
3A

4
. Strictly sp

eakin
g, th

is variab
ility is n

o
t classified

 as a d
ru

g in
teractio

n
. H

o
w

ever, it h
as a sim

ilar e
ffect − e.g. p

atien
ts w

h
o

 h
ave a p

o
o

r ab
ility to

 m
etab

o
lize 

a d
ru

g m
ay see in

creased
 ad

verse effects. G
e

n
o

typ
e

 variab
ility is u

su
ally u

n
p

red
ictab

le
 

 w
h

en
 p

o
ssib

le, start m
ed

s at a lo
w

 d
o

se an
d

 ti
trate

 to
 resp

o
n

se. E.g. ~1
0%

 p
ts p

o
o

r m
etab

o
lize

rs o
f 2

D
6

 = ↑
 risk o

f A
E w

ith
 TC

A
s, 

m
eto

p
ro

lo
l, carve

d
ilo

l, tram
ad

o
l, o

th
ers; ↓

eff
ect o

f co
d

ein
e d

u
e to

 ↓
b

io
activatio

n
 (&

 also
 ↑

A
E). E.g. ~4

%
 p

ts u
ltrarap

id
 m

etab
o

lize
rs o

f 2
D

6
 = ↑

 to
xicity w

ith
 co

d
e

in
e an

d
 re

cen
t case re

p
o

rt o
f b

reastfed
 in

fan
t d

eath
. 3

2 E.g. 0
.3

-0.6
%

 
o

f p
atien

ts h
ave d

e
ficien

cy in
 th

e en
zym

e th
io

p
u

rin
e m

eth
yltran

sferase (TP
M

T) = ↑
 to

xicity w
ith

 azath
io

p
rin

e o
r m

ercap
to

p
u

rin
e; so

m
e gu

id
elin

es re
co

m
m

en
d

 p
rio

r TP
M

T testin
g b

efo
re p

rescrib
in

g th
ese m

ed
s. 

So
m

e
 C

o
n

train
d

icated
 C

o
m

b
in

atio
n

s: trip
tan

s co
m

b
in

ed
 w

ith
 ergo

t d
e

rivatives; n
itrates co

m
b

in
ed

 w
ith

 P
D

E5
Is; 8

0 M
A

O
Is co

m
b

in
ed

 w
ith

 o
th

e
r an

tid
e

p
ressan

ts. 
2
1
8
 

http://www.rxfiles.ca/
https://www.rxfiles.ca/RxFiles/uploads/documents/members/cht-QA%20TORSADESdePoint.pdf
https://www.rxfiles.ca/RxFiles/uploads/documents/members/cht-QA%20TORSADESdePoint.pdf
https://www.rxfiles.ca/RxFiles/uploads/documents/members/cht-Psyc-Antidepressant.pdf
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https://www.rxfiles.ca/rxfiles/uploads/documents/members/cht-DAPT-TT.pdf
https://www.rxfiles.ca/RxFiles/uploads/documents/members/Psyc-anticholinergic-Ref%20List%20SPDP-complete.pdf
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g In
te

ractio
n

s: In
d

u
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h
ib
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d
 Su

b
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O
u

r R
xFile

s ch
arts co

n
tain

 ab
b

reviated
 d

ru
g in

teractio
n

s; th
is tab

le p
ro

vid
e

s a b
it m

o
re d

etail. Su
b

strate
s are m

etab
o

lized
 b

y th
e given

 en
zym

e. En
zym

es th
at are in

d
u

ce
d

 m
etab

o
lize th

eir 
su

b
strate

s faster. En
zym

es th
at are in

h
ib

ite
d

 m
etab

o
lize th

eir su
b

strates slo
w

er. Exam
p

le: flu
vo

xam
in

e is a C
YP

2
C

19
 in

h
ib

ito
r. W

h
en

 given
 w

ith
 am

itrip
tylin

e it w
ill cau

se ↑
levels (↓

m
etab

o
lism

) o
f am

itrip
tylin

e.  
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A
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2

C
9

 
2

C
1
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C
Y

P
 In

d
u

cers 
 

 
 

 
 

 

N
o

t in
d

u
cib

le. 

 
STR

O
N

G
 

carb
am

aze
p

in
e

, p
rim

id
o

n
e, 

p
h

e
n

o
b

arb
ita

l, rifam
p

in
 

C
B

Z, rifam
p

in
, p

h
e

n
o

b
arb

, 
p

h
e

n
yto

in
, p

rim
id

o
n

e
 

carb
am

aze
p

in
e

, 
p

h
e

n
yto

in
, rifam

p
in

 
ap

alu
tam

id
e

, carb
am

aze
p

in
e

, lu
m

acafto
r, 

p
h

e
n

o
b

arb
ita

l, p
h

e
n

yto
in

, p
rim

id
o

n
e

, 
rifab

u
tin

, rifam
p

in
 

 
M

O
D

ER
A

TE 
rito

n
avir, sm

o
kin

g 
d

exam
e

th
aso

n
e, rito

n
avir,  

St. Jo
h

n
's W

o
rt 

St. Jo
h

n
's W

o
rt 

 
b

o
sen

tan
, efaviren

z, etravirin
e, m

o
d

afin
il,  

St. Jo
h

n
's W

o
rt 

C
Y

P
 In

h
ib

ito
rs

 
 

 
 

 
 

 
STR

O
N

G
 

cip
ro

flo
xacin

, 
flu

vo
xam

in
e

 
d

elavird
in

e, ge
m

fib
ro

zil 
d

elavird
in

e, flu
co

n
azo

le
, 

flu
vo

xam
in

e
, ge

m
fib

ro
zil, 

ticlo
p

id
in

e
 

 
 

atazan
avir, b

o
cep

revir, clarith
ro

m
ycin

, co
b

icistat, 
in

d
in

avir, itraco
n

azo
le

, keto
co

n
azo

le, 
m

ifep
risto

n
e, n

efazo
d

o
n

e, n
e

lfin
avir, 

p
aritap

revir, p
o

saco
n

azo
le

, rito
n

avir (p
art o

f 
P

A
X

LO
V

ID
), saq

u
in

avir, telap
revir, vo

rico
n

azo
le

 

b
u

p
ro

p
io

n
, cin

acalcet, d
elavird

in
e, 

flu
o

xe
tin

e
, p

aro
xetin

e
, q

u
in

id
in

e
, 

rito
n

avir, te
rb

in
afin

e
, tip

ran
avir 

 
W

EA
K

 TO
 M

O
D

ER
A

TE 
acyclo

vir, am
io

d
aro

n
e, 

cim
etid

in
e, flu

co
n

azo
le, 

gem
fib

ro
zil, n

o
rflo

xacin
, 

o
flo

xacin
, verap

am
il 

am
io

d
aro

n
e, co

trim
o

xazo
le, 

efaviren
z, etravirin

e, flu
co

n
azo

le, 
flu

o
xetin

e, flu
vastatin

, 
flu

vo
xam

in
e, iso

n
iazid

, 
keto

co
n

azo
le, m

etro
n

id
azo

le, 
o

m
ep

razo
le, p

aro
xetin

e, 
ticagrelo

r, q
u

in
in

e, valp
ro

ate, 
vo

rico
n

azo
le

 

can
n

ab
id

io
l, cim

etid
in

e, 
cin

acalcet, efaviren
z, 

eslicarb
azep

in
e, 

eso
m

ep
razo

le, etravirin
e, 

flu
o

xetin
e, iso

n
iazid

, 
keto

co
n

azo
le, m

o
clo

b
em

id
e, 

m
o

d
afin

il, o
m

ep
razo

le
*, 

o
xcarb

azep
in

e, vo
rico

n
azo

le
 

am
io

d
aro

n
e, ap

rep
itan

t, d
iltiazem

, d
ro

n
ed

aro
n

e, 
eryth

ro
m

ycin
, flu

co
n

azo
le, flu

vo
xam

in
e, 

grap
efru

it, im
atin

ib
, verap

am
il  

am
io

d
aro

n
e, ch

lo
ro

q
u

in
e, cim

etid
in

e, 
clo

m
ip

ram
in

e, co
b

icistat, 
d

ip
h

en
h

yd
ram

in
e, d

ro
n

ed
aro

n
e, 

d
u

lo
xetin

e, flu
vo

xam
in

e, h
alo

p
erid

o
l, 

iso
n

iazid
, keto

co
n

azo
le, m

eth
ad

o
n

e, 
m

irab
egro

n
, q

u
in

in
e, ticlo

p
id

in
e

 

C
Y

P
 Su

b
strate

s 
 Le

ve
ls ↑

 b
y in

h
ib

ito
rs &

  
levels  

 b
y in

d
u

cers. 

acetam
inophen, am

itriptyline, 
caffeine, clom

ipram
ine, 

clop
idogrel, clo

zap
ine, 

cyclobenzaprine, desipram
ine, 

diazepam
, diphenhydram

ine, 
duloxetine, erlotinib, estradiol, 
flutam

ide, fluvoxam
ine, 

haloperidol, im
ipram

ine, 
m

ethado
ne, olanzapine, 

ondansetron, pom
alidom

ide, 
propranolol, tizanidine, 
theo

phylline, verapam
il, 

w
arfarin

 

abrocitinib , am
itriptyline, carvedilol, 

celecoxib, clom
ipram

ine, diazepam
, 

diclofenac, diphenhydram
ine, 

doxepin, erdafitinib, fluoxetine, 
glim

epiride, glyburide, ibuprofen, 
im

ipram
ine, indom

ethacin, 
irbesartan, lesinurad, losartan, 
m

ethado
ne, m

ontelukast, 
naproxen, om

eprazole, 
pheno

barb
ital, phenytoin, 

rosiglitazone, sildenafil, 
sulfam

ethoxazole, tam
oxifen, 

valsartan, vardenafil, w
arfarin

 

abrocitinib, am
itriptyline, 

citalopram
, clobazam

, 
clom

ipram
ine, clopidogrel, 

desipram
ine, diazepam

, 
diphenhydram

ine, doxepin, 
escitalopram

, indom
ethacin, 

m
avacam

ten, m
ethado

ne, 
p

h
e

n
o

b
arb

ital, p
henyto

in, 
PPIs, progesterone, propranolol, 
sertraline, w

arfarin
 

abem
aciclib, alfuzosin, alpelisib, alprazolam

, am
itriptyline, 

am
iodarone, am

lodipine, apalutam
ide, apixaban, 

aripiprazole, atorvastatin, avapritinib, brigatinib, 
budesonide, buprenorphine, cabozantinib , carbam

azepine, 
chloroquine, citalopram

, clarithro-/erythro-m
ycin, 

clonazepam
, co

lch
icine, copanlisib, cyclosporine, 

darolutam
ide, deflazacort, d

exam
eth

aso
n

e, diltiazem
, 

dom
peridone, donepezil, drospirenone, efaviren

z, 
elago

lix, eletrip
tan

, elexacafto
r, en

tre
ctin

ib
, 

erd
afitin

ib
, ergo

t d
e

rivatives, estrad
io

l, fedratinib, 
felodipine, fentanyl, finerenone, fluticasone, galantam

ine, 
gilteritinib, glasdegib, haloperidol, hydrocodone, 
istradefylline, ivabradine, ivacaftor, larotrectinib, 
lem

borexant, lom
itapide, lorlatinib,  lum

ateperone, 
lovastatin, m

avacam
ten, m

ethadone, m
idazolam

, 
nintedanib, neratinib, n

evirap
in

e, nifedipine, olaparib, oral 
contraceptives, oxycodone, paroxetine, pim

avanserin, PKIs 
cancer, PPIs, praziquantel, quetiapine, ribociclib, rifab

u
tin

, 
risperidone, rito

n
avir, rivaro

xab
an, saxagliptin, sertraline, 

sildenafil, sim
vastatin, sunitinib, tacro

lim
us, tadalafil, 

tam
oxifen, tam

sulosin, tezacaftor, ticagrelor, tolterodine, 
tolvaptan, trazodone, triazolam

, upadacitinib, ubrogepant, 
velpatasvir, venetoclax, verapam

il, vilazodone, w
arfarin

, 
zopiclone. (M

any onco
logy m

eds : including m
any -n

ib
s)  

am
itriptyline, am

phetam
ine, aripiprazole, 

atom
oxetine,  bisoprolol, carvedilol, 

chloroquine, clom
ipram

ine, clozapine, 
codeine, cyclobenzaprine,  
cyclophospham

ide, desipram
ine, 

dextrom
ethorphan, diphenhydram

ine, 
donepezil, doxepin, duloxetine, eliglustat, 
fesoterodine, flecainide, fluoxetine, 
fluvoxam

ine, galantam
ine, gefitinib, 

haloperidol, hydrocodone, im
ipram

ine, 
m

etham
phetam

ine, m
etoprolol, 

m
irtazapine, nortriptyline, olanzapine, 

ondansetron, oxycodone, paroxetine, 
perphenazine, propranolol, risperidone, 
rito

navir, tam
oxifen, tim

olol, tram
adol, 

trazodone, venlafaxine,  
zuclopenthixol  
 

 *O
m

e
p

razo
le

 &
 C

lo
p

id
o

gre
l: o

m
ep

razo
le (an

d
 e

so
m

ep
razo

le
) m

ay ↓
 clo

p
id

o
grel’s co

n
versio

n
 to

 acti
ve d

ru
g. So

m
e evid

en
ce su

ggests n
o

t clin
ically sign

ifi
can

t. M
ay co

n
sid

er ch
an

gin
g P

P
I to

 p
an

to
p

razo
le, lan

so
p

razo
le, o

r rab
ep

razo
le. 

 P
-glyco

p
ro

tein
 (p

-gp
) is an

 efflu
x p

u
m

p
; it rem

o
ves d

ru
g fro

m
 a cell. Th

e resu
lts o

f in
h

ib
itin

g o
r in

d
u
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