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What words come to mind 
when you hear or see something 

about antiretroviral drug 
interactions?



Goals

• Review types of drug-drug interactions

• Identify common classes of non-ARV medications involved in drug 
interactions with ARVs 

• Discuss the approach to assessment and management of interactions

• Identify resources to check for ARV-drug interaction information



FO

• FO is a 39 yr old person with HIV  

• She presents to pick up the following:
• Abacavir / lamivudine / dolutegravir 

(Triumeq) 1 tab daily - refill

• Prenatal vitamin 1 tab daily – new Rx per 
OB

• Ferrous sulfate 325 mg 1 tab every other 
day – new Rx per OB

• She also asks for advice for something 
for heartburn that has been bothering 
her more often

 What interaction(s) concern is/are there?

 What are options to address any 
interaction(s)?



Types of Drug-Drug Interactions

• Overlapping Toxicities
• QT prolongation

• Nephrotoxicity

• Metabolic effects

• Hepatotoxicity

• Myelosuppression

• Drug-Disease Interactions
• Cardiovascular disease effects; modifiable risks

• Metabolic effects

• Mental health effects



Types of Drug-Drug Interactions

• Pharmacodynamic Interactions – alter drug activity
• Can be additive, synergistic, or antagonistic

• Ex: zidovudine-stavudine interaction (antagonistic)

• Pharmacokinetic Interactions – alter drug levels
• Absorption, Distribution, Metabolism, Excretion

• Ex: etravirine – dolutegravir interaction



Pharmacokinetic Interaction Language

Anderson, Peter. Positively Aware: Special Issue Pharmacokinetics, Winter 2005.



Cytochrome P450 Enzymes Involved in Drug Metabolism

Pharmacology & Therapuetics (2013) 138: 103-141.



CYP Involvement of ARVs

SUBSTRATES & inHIBITORS SUBSTRATES & inDUCERS

Protease Inhibitors (PIs):
Atazanavir Nelfinavir Lopinavir/ritonavir
Darunavir Saquinavir
Fosamprenavir
Indinavir

Non-Nucleoside Reverse Transcriptase 
Inhibitors (NNRTIs):

Efavirenz
Etravirine
Nevirapine

Pharmacokinetic “Boosters”:
Cobicistat
Ritonavir (also a protease inhibitor)

Protease Inhibitors (PIs):
Tipranavir

Non-Nucleoside Reverse Transcriptase 
Inhibitors (NNRTIs):

Delavirdine



CYP Involvement of ARVs

SUBSTRATES No CYP P450 Metabolism

Integrase Inhibitors (InSTI):
Dolutegravir (3A ~10%, UGT 90%)1

Elvitegravir
Bictegravir (3A ~40%; UGT 60%)1

Integrase Inhibitors (InSTI):
Raltegravir (UGT)

Cabotegravir (UGT)

Entry Inhibitors (EI):
Maraviroc

Fostemsavir (~21%)

Entry Inhibitors (EI):
Enfuvirtide
Ibalizumab

Non-Nucleoside Reverse Transcriptase Inhibitors 
(NNRTIs):
Rilpivirine
Doravirine

Nucleoside Reverse Transcriptase Inhibitors 
(NRTIs):

Abacavir Stavudine
Didanosine          Tenofovir (TAF minor 3A4)
Emtricitabine Zidovudine (UGT)
Lamivudine

1Pharmacotherapy (2019);39(5):576-598



FO

• FO is a 39 yr old person with HIV  

• She presents to pick up the following:
• Abacavir / lamivudine / dolutegravir 

(Triumeq) 1 tab qday - refill

• Prenatal vitamin – new Rx per OB

• Ferrous sulfate 325 mg every other day –
new Rx per OB

• She also asks for advice for something 
for heartburn that has been bothering 
her more often

 What interaction(s) concern is/are there?

 What are options to address any 
interaction(s)?



University of Liverpool Example



University of Liverpool Example



ARVs at Highest Risk for Drug Interactions

• Protease Inhibitors and elvitegravir/cobicistat = regimens 
with a BOOSTER
• Often INcrease drug levels of other medications

• Can be affected by other medications

• Overlapping metabolic and/or cardiovascular effects

• Overlapping hepatoxocity



ARVs at Highest Risk for Drug Interactions

• Most NNRTIs
• Often DEcrease drug levels of other medications

• Can be affected by other medications

• Overlapping hepatotoxicity

• Overlapping mental health effects (EFV > RPV)

• Rilpivirine and doravirine – more moderate risk



ARVs at Moderate to Low Risk for Drug Interactions

• Maraviroc
• Can be affected by other medications

• Dose adjusted based on concomitant ARVs or other medications

• Fostemsavir
• Can be affected by other medications



ARVs at Moderate to Low Risk for Drug Interactions

• Integrase Inhibitors (InSTIs)
• ALL ORAL InSTIs interact with polyvalent cations

• Common OTC products: TUMS, Mylanta, Maalox, Multivitamins w/minerals, zinc 
supplements, etc

• All can be affected by moderate to strong CYP 3A4 or general inDUCERS
• Raltegravir at LOWEST risk for ARV-drug interactions
• Cabotegravir also LOWEST risk for ARV-drug interactions – ORAL vs IM 

differ
• Elvitegravir/cobicistat is on the highest risk of interactions list

• Only available in a combination, single tablet regimen tablet

• Drug – Disease Interaction
• Insulin resistance / diabetes?
• Weight gain



ARVs at Lowest Risk for Drug Interactions

• NRTIs
• No CYP metabolism or effects

• TAF

• Concerns:
• Overlapping nephrotoxicity – tenofovir (TDF > TAF)

• Overlapping hepatotoxicity – abacavir (caution, dose adjust)

• Overlapping myelosuppression – zidovudine, stavudine

• Enfuvirtide, Ibalizumab
• No interactions



Approach to Assessing
ARV-Drug Interaction Severity

• What is the potential interaction?
• Increase/decrease in ARV drug levels? 

• Increase/decrease in the other medication?

• Is there data?
• NOTE: ritonavir effects ≠ cobicistat effects

 Are there other contributing factors to possibly 
higher/lower drug levels?

 Renal insufficiency?

 Hepatic insufficiency?

 Advanced age?

 Are there other routes of metabolism? 
pathways/clearance that are available?



Approach to Assessing ARV-Drug Interaction Severity

• What are the risks of 
higher/lower drug levels?
• Therapeutic index and 

resistance potential of the 
ARV

• Therapeutic index and 
toxicity/side effect potential 
of the other medication



CI

• CI is a 55 yr old person with HIV  

• CI presents with a new prescription 
for: 
• emtricitabine / tenofovir alafenamide / 

bictegravir (Biktarvy) 1 tab daily

• You review the current medications:
• Emtricitabine / tenofovir alafenamide / 

elvitegravir / cobicistat (Genyova) 1 tab 
daily with food

• Apixaban 2.5 mg bid

• Atorvastatin 20 mg qday

• Lisinopril 10 mg qday

 What is the assessment of the ARV-drug 

interaction with CI’s regimen?

 What is the potential interaction?

 Are there other contributing factors to 

changes in drug PK (levels)?

 What are the potential consequences of 

this interaction?

 How can this ARV-drug interaction be 

managed?

Bictegravir 

elvitegravir / cobicistat



DHHS Guidelines 
Example



Approach to Managing ARV-Drug Interaction Potential

• Are there other ARV or general medication options?
• ARV treatment, tolerance, and resistance histories

• Dose adjustment
• For the ARV and/or the other medication

• Adjust frequency of monitoring
• HIV VL, ECG, SCr, LFTs

• Minimize other contributing medications

• Therapeutic Drug Monitoring (TDM)



Common ARV Interactions

• OTHER ARVS

• Minerals (InSTIs) – di- and poly- valent cations
• Iron, zinc, calcium, magnesium, copper, aluminum, etc

• Acid Suppressants

• Antidepressants / Antipsychotics

• Statins

• Anticoagulants / Antiplatelets

• Corticosteroids

• Antifungals

• Oral Contraceptives

• Pain Medications / Substance Abuse Treatments



Drug Classes w/ARV Contraindications

• Statins: lovastatin, simvastatin

• Benzodiazepines: triazolam, midazolam (oral)

• Cardiac Glycosides

• Anticoagulants / Antiplatelets

• Ergot Derivatives

• Anti-epileptics: phenobarbital, phenytoin, carbamazepine, 
oxcarbamazepine

• Anti-mycobacterials: rifampin, rifapentine

• Other: cisapride, alfuzosin



Mental Health Medications

• Antidepressants
• SSRI – some are substrates, some inhibit CYP enzymes

• SNRI – some are substrates of CYP enzymes

• Overlapping QT prolongation

• Antipsychotics
• Atypical – some are substrates of CYP enzymes

• Typical 

• Overlapping QT prolongation

• Overlapping metabolic side effects possible



Overlapping Toxicity Potential

QT Prolongation

HIV Medications Mental Health Medications

Protease Inhibitors:
Atazanavir

Lopinavir/ritonavir
Ritonavir

Saquinavir

Non-Nucleoside Reverse 
Transcriptase Inhibitors:

Rilpivirine

Entry Inhibitors:
fostemsavir

Pharmacokinetic “Boosters”:
Ritonavir

Cobicistat (possible)

Antidepressants:
Citalopram

Escitalopram
Fluoxetine
Paroxetine
Sertraline

Venlafaxine
Mirtazapine
Trazodone

Tricyclic Antidepressants

Typical Antipsychotics:
Haloperidol
Thioridazine

Other:
Lithium

Methadone

Atypical Antipsychotics:
Aripiprazole
Asenapine
Clozapine

Iloperidone
Olanzapine

Paliperidone
Quetiapine
Risperidone
Ziprasidone



University of Liverpool Example



University of Liverpool Example



Mental Health 
Medications

• SSRI (least to most interaction 
potential):
• Citalopram, escitalopram
• paroxetine, sertraline 
• fluoxetine 
• fluvoxamine

• SNRI (least to most interaction 
potential):
• Duloxetine, milnacipran, 

desvenlafaxine
• levomilnacipran
• venlafaxine



Mental Health 
Medications
 Antipsychotics (least to most interaction 

potential):

 Atypical 

 Asenapine > olanzapine, palperidone

 aripiprazole, iloperidone, risperidone 

 quetiapine, ziprasidone

 Not recommended with boosters: lurasidone

 Clozapine - lower risk of ARV interactions; less 
preferred due to monitoring requirements

 Typical 

 Haloperidol, thioridazine, loxapine, 
perphenazine, fluphenazine

 Not recommended with boosters: pimozide



• Mood Stabilizers
• Lithium > valproate (divalproex), lamotrigine

• Above are generally minimal risk

• Lithium – tenofovir overlapping nephrotoxicity

• Valproate –dolutegravir, 2 cases & retrospective data show decreased dolutegravir AUC 
possibly due to protein binding displacement or chelation

• Lamotrigine – decreased levels with lopinavir/ritonavir

Preferences to Minimize Potential for and/or Severity of Drug-ARV Interaction



Acid Suppressants

• Concerns: decreased ARV absorption, virologic failure, potentiation 
of ARV resistance

• ARVs of concern:
• ALL Integrase Inhibitors – antacids only

• Rilpivirine – all acid suppressants

• Atazanavir +/- booster – all acid suppressants

• Acid Suppressant Medications
• Antacids – Maalox, Mylanta, TUMS, etc

• H2 Receptor Antagonists – ranitidine, famotidine, cimetidine, etc

• Proton Pump Inhibitors – omeprazole, pantoprazole, lansoprazole, etc



Acid Suppressants – Management Options

• Antacids
• Contain polyvalent cations – magnesium, aluminum, calcium
• Require dose spacing with ALL InSTIs (or food w/specific InSTI and mineral)
• Require dose spacing with atazanavir +/- RTV/Cobi and rilpivirine

• H2 Receptor antagonists
• Require dose spacing with atazanavir +/- RTV/Cobi and rilpivirine

• Proton Pump Inhibitors
• Do NOT use with atazanavir (unboosted) or PI-experienced patients taking boosted 

atazanavir 
• Do NOT use with rilpivirine
• Require dose spacing with atazanvir + ritonavir/cobicistat

• Only ok if not PI-experienced



• NSAIDS
• Potential overlapping nephrotoxicity with tenofovir (TDF > TAF) if used long 

term

• Prefer celecoxib, aspirin > other NSAIDs

• Opioids
• Levels may be increased by inhibitors, decreased by inducers

• Inhibition of 2D6 may decrease conversion to active metabolite 
(hydrocodone, tramadol, codeine)

• Prefer hydromorphone, morphine > oxycodone, hydrocodone, tramadol, 
codeine > Fentanyl

Pain Medications: Preferences to Minimize Potential for and/or Severity of 
Drug-ARV Interaction



• Substance Use Treatment
• Naltrexone > buprenorphine +/- naloxone > methadone

• Naltrexone
• Non-CYP metabolism
• Not expected to interact with ARVs
• Available as an oral tablet or IM injection

• Buprenorphine +/- naloxone
• InSTIs – elvitegravir/cobi increases levels, not likely clinically significant
• PIs – unboosted ATV most profound effect do not use; ATV/r, ATV/c, DRV/r, DRV/c 

increase levels, start low, may need to adjust buprenorphine dose if starting PI; LPV/r no 
effect

• NNRTIs – EFV > ETR decrease buprenorphine levels

Substance Use Treatment Medications: Preferences to Minimize Potential for 
and/or Severity of Drug-ARV Interaction



• Substance Use Treatment

• Methadone
• InSTIs – elvitegravir/cobi may minimally increase methadone levels

• PIs – may decrease methadone levels, not usually significant except possibly with LPV/r; w/cobicistat 
did not appear to be any changes however, US packaging recommends slow titration and possible 
dose adjustment when starting PI+cobi

• NNRTIs (EFV, NVP) decrease methadone levels, withdrawal symptoms may occur – inform 
treatment center; etravirine may minimally increase levels or have no effect; rilpivirine minimal 
decrease

Substance Use Treatment Preferences to Minimize Potential for and/or 
Severity of Drug-ARV Interaction



Antifungals

• Fluconazole
• Cautions with nevirapine and tipranavir; no other significant ARV-interactions

• Itraconazole
• PI’s and EVG / Cobi – avoid doses > 200 mg/day unless guided by itraconazole

drug levels

• Efavirenz and nevirapine - Not recommended unless guided by itraconazole
levels to ensure therapeutic levels

• Etravirine - Itraconazole drug levels recommended; interaction not as well 
characterized

• Maraviroc – dose as 150 mg bid with itraconazole



Antifungals
• Isavuconazole

• PI’s and EVG / cobi – monitor isavuconazole drug levels, monitor for ADEs and response

• Efavirenz, nevirapine, etravirine – may lower isavuconazole, monitor drug levels

• Posaconazole
• PI’s and EVG / cobi – likely increase posaconazole levels and vice versa; monitor 

posaconazole levels and ADE of each medication

• Efavirenz – not recommened, if used together, monitor posaconazole drug levels

• Maraviroc – use 150 mg bid when with posaconazole

• Voriconazole
• PI’s and EVG / cobi – not recommended, if it’s a must then monitor voriconazole levels

• Efavirenz – contraindicated, nevirapine maybe check voriconazole level

• Maraviroc – use the 150 mg bid dose



Quick Summaries



Interaction Concerns with Integrase Inhibitors (InSTIs)

• ALL InSTIs – Polyvalent Cations
• Including, possibly liquid nutrition products (such as Ensure, Boost)

• Elvitegravir/cobicistat – highest risk of interactions
• Similar interaction risks as PIs
• Cobicistat effects NOT always the same as ritonavir effects

• Dolutegravir & Bictegravir – moderate risk of interactions
• Caution, avoid, or dose adjust (DTG) with strong CYP 3A4 inducers
• Metformin (DTG > BIC)
• Do not use dofetilide

• Raltegravir & Cabotegravir – lowest risk of interactions
• Caution, avoid, or dose adjust with UGT inducers (i.e. rifampin)
• Oral CAB vs IM CAB



ARV-Drug Interaction Resources

• www.hivinfo.nih.gov
• Within the HIV / AIDS Treatment Guidelines
• Includes Data on Drug – Drug Interactions when available

• University of Liverpool
• www.hiv-druginteractions.org
• Also for Hep C (www.hep-druginteractions.org)

• Toronto General Hospital Immunodeficiency Clinic
• https://hivclinic.ca
• Tablet Crushing / Capsule Opening Information



Toronto Immunodeficiency Clinic 



ARV-Herb Interaction Resources

• Natural Medicines
• The Natural Medicines Comprehensive Database

• Naturalmedicines.therapeuticresearch.com

• The Memorial Sloan Kettering Cancer Center (About Herbs)
• https://www.mskcc.org/cancer-care/diagnosis-treatment/symptom-

management/integrative-medicine/herbs



Let’s end HIV in Oregon.

We can make it 

happen.

The time is now.


