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DHHS Guidelines — Recommended Regimens for
HIV+ Treatment-naive Patients: January 2008

NNRTI Pl

Efavirenz*  Atazanavir/rtv or Tenofovir/emtricitabine
Fosamprenavir/rtv (BID) | Abacavir/lamivudine
Lopinavir/rtv (BID)

DHHS Guidelines — Recommended Regimens for
HIV+ Treatment-naive Patients: November 2008

NNRTI Pl

Efavirenz*  Atazanavir/rtv or
Darunavir/rtv (QD)
Fosamprenavir/rtv (BID)
Lopinavir/rtv (BID,QD)

Column B Column B

Dual NRTI Dual NRTI

Preferred Preferred Tenofovir/emtricitabine

Alternative| Nevirapine** Atazanavir
Fosamprenavir (BID)
Fosamprenavir/rtv (QD)
Lopinavir/rtv (QD)
SEGIILEW4%

Zidovudine/lamivudine
Didanosine + lamivudine
or emtricitibaine

Pick one from Column A and one from Column B
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Alternative| Nevirapine** Atazanavir
Fosamprenavir (BID)
Fosamprenavir/rtv (QD)
Saquinavir/rtv

Zidovudine/lamivudine
Didanosine + lamivudine
or emtricitibaine

Abacavir/lamivudine

Pick one from Column A and one from Column B
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Preferred Regimens — DHHS November 2008 3-Drug Combination ART 1996: IDV/AZT/3TC
8AM 4PM 12 MID

Preferred Pl Regimen u“n "b 'ﬁb
Kaletra BID +

Truvada QD

Prezista/Norivr QD +
Truvada QD

Preferred NNRTI Regimen
Atripla HS or m

Lexiva/Norvir BID +
Truvada QD

Reyataz/Norvir QD +
Truvada QD Fasting (1 hour before/2 hours after meals)1.5 liters of hydration/day
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Available at: http://aidsinfo.nih.gov/guidelines.

Outcomes of Drug Interactions:
Beneficial

X Additive desirable pharmacodynamic effects
Select Dru g Interactions » Combination antiretroviral therapy

* Use of 2NRTIs + Pl or NNRTI
-7 potency
—{ resistance

PK Boosting
— 1 bioavailability
— pill burden
— Eliminate food restrictions
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PK Boosting with Ritonavir CYP450 & Drug Metabolism

Rationale

*Decrease pill burdens Maiori )
. 3 X *Majority of drugs metabolized

-Simplify treatment regimens cyria2  CYP2EL by CYP3A4 & CYP2D6

7000 *Suppress resistant strains of HIV by CcYP2C «CYP3A4 & CYP2D6

6000 increasing the 1Q (:Clmugh/EC50 1\) extensively involved with

Lopinavir/rtv 400/100mg Q12H PI/NNRTI metabolism
*Enzymes can be induced or

& Fortovase/rtv 1600/100mg QD inhibited

9000 Key points

8000

Fortovase 1200mg TID
CYP2D6 CYP3A4

10 15
Time (hours)

Adapted from Goodman and Gilman's The Pharmacological Basis of Therapeutics, 9% ed.

Lopinavir Alone
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CYP450 Inhibition CYP450 Induction

Drug

Drug Concentration

Concentration

nhibiting drug added .
9 9 Inducing drug added
Time

Key Points Time Key Points
*CYP450 INHIBITION leads to increased levels of drugs metabolized 'CYP450_ INDUCTION leads to decreased levels of drugs
by same enzyme metabolized by same enzyme
-Peak effect occurs rapidly, as soon as adequate concentrations of *Peak ef_fect occurs slowly based upon half-life of drug & time to
inhibitor are reached synthesize new CYP450 enzyme
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Common Inhibitors of Drug Metabolism Common Inducers of Drug Metabolism

Protease inhibitors Clarithromycin Nevirapine Phenobarbital
Delavirdine Erythromycin

. Efavirenz Carbamazepine
Fluconazole Diltiazem

. Etravirine Phenytoin
Itraconazole Verapamil

Ketoconazole Amiodarone Rifampin
Voriconazole Cimetidine Rifabutin
Isoniazid Omeprazole

Ciprofloxacin Fluoxetine

Grapefruit juice
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Enzyme Inhibition & Induction Case 1-JS

Drug Enzyme Inhibition Enzyme Induction 48 year old male

:a‘za_n:v” = HIV infected diagnosed in 2002, been on prior ARV therapy
elavirdine .

Efavirenz + Strong family history for CVD, including mother, father & 2
= brothers

osamprenavir +

Indinavir ++ Blood pressure & Lipids well controlled with diet/exercise

Lopinavirfritonavirl’l Medications:
Kaletra tabs — 2 BID

Nelfinavir

Nevirapine Trizivir— 1 BID

Ritonavir Viread — 1 QD

Saquinavir?l Multivitamins — 1 QD

Tipranaviriritonavir!

John J. Faragon, PharmD fied from: Flexner CW. http://clinicaloption: 3 John J. Faragon, PharmD




Lipid Lowering Agents & Pls

Case 1-JS

Patient recently admitted to a local hospital for Acute Coronary
Syndrome, requiring PCI & stent placement with an uneventful

hospital course
Discharge Medications
Accupril 10mg daily
Toprol XL 50mg daily
Zocor 40mg daily
Aspirin 81 mg daily
Plavix 75 mg daily
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Other Meds

Kaletra tabs — 2 BID
Trizivir — 1 BID
Viread — 1 QD
Multivitamins — 1 QD

Lipid-Lowering Agents & Pls:

Drug Interactions

Fibrates
Fluvastatin
Pravastatin®
Ezetimibe
Fish oil

Statin + fibrate
Atorvastatin
Rosuvastatin
Niacin

Lovastatin
Simvastatin

Low interaction
potential

Use cautiously

02;16:569-577. + Hsu et al. AAC. 2001;45: e
ICAAC. Toronto. 2000. Abstrs Packags

ct # 603 + Reyataz

e | 3
ptivus Product Label 2005

Pravastatin should be avoided with Darunavir (Prezista)
Safest statin is pravastatin (with exception of Prezista)
Atorvastatin (Lipitor) at low doses safe

Rosuvastatin (Crestor) at low doses safe (avoid with Kaletra)

Statin/fibrate combinations generally safe
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Statin Alone Statin + Efavirenz

)VJ F(eyalaz”j (atazanavir, ATZ)
400mg orally once daily
O " Other dose

JE_250mg orally g

daily

Simvastatin acid 36.48 14.46 -58.0 003

Active simvastatin (active

HMG-CoA reductase 136.94 45.71 -60.2 <.001

inhibitors)

Atorvastatin 11.20 6.56- -42.7 <.001

Atorvastatin + active 28.10 2142 345 005

metabolites

Pravastatin 96.32 42.65 -40.4 .005
D d

Case 2 Additional Orders

General Medications
Heparin 5000 units SQ BID
Ortho Bowel Regimen, APAP for pain management
Nexium 40mg po once daily

ARV Regimen Recap

Reyataz 400mg once daily

Epzicom 2 tablets once daily
Videx EC 250mg once daily
Any Problems Here?
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PPIs and Reyataz — Guidelines

Do not use if unboosted — ie on Reyataz 400mg daily without RTV

If ARV experienced, PPIs not recommended to be taken at all with
Reyataz

If naive, can use up to the equivalent of omeprazole 20mg daily, IF
boosting with RTV

If on Reyataz/Norvir with omeprazole & tenofovir (Viread) increase to
400mg with 100mg RTV daily

H2 blockers separated by 12 hours probably OK, ie Pepcid 40mg QHS,
ARVs in the AM

John J. Faragon, PharmD

ethaadone and R
Efavirenz Methadone AUC 4 57% Monitor for symptoms of opiate
(Sustiva) withdrawal
Nevirapine Methadone AUC 4 51% Monitor for symptoms of opiate
(Viramune) withdrawal
Delavirdine Effect on methadone not Monitor for symptoms of opiate
(Rescriptor) studied toxicity
Opiate drawal: la atio orrhea, diaphore estle e
o} a, dilatea pup plnoere 0
Opiate to o] dro e ate & depth of respiratio
d ea 0} g 0 patio orad ardia pote 0

Antidepressants

« CONTRAINDICATED
— Fluvoxamine (Luvox®
— Nefazodone (Serzone®)

« SSRIs
— Fluoxetine (Prozac®) & paroxetine (Paxil®, Pexeval

« some interactions, but not generally clinically significant

— Citalopram (Celexa®), escitalopram (Lexaprt & sertraline (Zoloft®):
« have fewest interactions
« Tricyclic antidepressants
— Most are metabolized all or in part by 2
— Ritonavir can inhibit 2D6 metabolism and increase levels of TCAs
— TCA levels may be helpful if using high doses, ACH side effects
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DHHS Guidelines, 2008

Norvir & Erectile Dysfunction Agents

Fold Change
Usual Dose in AUC with Modified Dose
RTV

Sildenafil 25 mg q 48h

49

Vardenafil 10 mg qd (T1/2 = 26h)

25mgq72h

Tadalafil 10 mg q 72h
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Methadone & Protease Inhibitors

HIV Medication Effect on Methadone

Amprenavir,FPV r-methadone decreased 13%
Darunavir Methadone AUD decreased 16-36%
Indinavir No change

Lopinavir/ritonavir Methadone AUC decreased 53%
Nelfinavir May decrease methadone

Ritonavir Methadone AUC decrease 37%
Saquinavir Methadone AUC decreased 20%
Tipranavir No data, likely decrease in methadone
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Antidepressants

* Dual-action agents:
—Venlafaxine (Effexor®) & duloxetine (Cymbalta®)
— Well tolerated without adjusting dose
+ Bupropion (Wellbutrin®, Zyban®)
* 57% reduction in buproprion with lopinavir/ritonavir
* 30% reduction in hydroxybupropion
* Mirtazipine (Remeron®)
—Well tolerated, although some 3A4 metabolism
* Trazodone (Deseryl®)
—Levels can be increased by RTV boosted Pls, start with
low dose and titrate slowly

John J. Faragon, PharmD
Kaletra Product Information, Hogeland GW, et al. Clin Pharmacol Ther. 2007;81:69-75.




Anxiolytics

« CONTRAINDICATED
— Triazolam (Halcio
— Midazolam (Versed®) — Single dose for sedation acceptable...
« Safest to use glucuronidated benzodiazepines ):
— Lorazepam (Ativan®)
— Oxazepam (Serax®)
— Temazepam (Restoril®)
« Caution with buspirone (Buspar®), and dosing of other
benzodiazepines with ART (3A4)
« Use at lower doses & titrate
— Alprazolam
— Clonazepam

John J. Faragon, PharmD
DHHS Guidelines, 2008

BPH & HIV Meds

« Avodart (dutaseride)

— Metabolized by CYP3A4, avoid in patients on Pls, especially ritonavir
boosted Pls

— Ketoconazole, etc can also increase levels of dutaseride
« Uroxatral (alfuzosin)

— Metabolized by CYP3A4, contraindicated with 3A4 inhibitors such as
ritonavir, ketoconazole, & other Pls so avoid this

« Cardura (doxazosin)
— Metabolized by 3A4, drug levels can be increased Pls (esp ritonavir)
— Can be titrated
« Flomax (tamsulosin)
— Not metabolized by 3A4, safest option from a drug interaction standp
« Detrol LA (tolteridine)

— Metabolized by CYP3A4 and CYP2D6, drug levels can be increased by Pls
(esp ritonavir and in poor metabolizers)

— Can be titrated
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Product Information, Avodart, Uroxatral, Cardura, Flomax, Detrol LA

Fluticasone & Boosted Pls

Cushing’s syndrome reported after treatment with RT’
boosted Pls & inhaled fluticasone:

« Case reports in children (2 LPV/r, 1 FPV/RTV)! & 6 cases (3

LPV/r, 1 ATV/LPV/r, 1 ATV/RTV, 1 SQV/RTV) in adults?
RTV inhibits metabolism of fluticasone through CYP3A4
3 patients switched to beclomethasone had resolution of
symptoms

» Beclomethasone is mainly metabolized by tissue esterases
and this may explain the difference in outcome

» Other case reports available

1. Dolifus C, etal. 10" EACS, Dublin
2. SamarasK, etal. J Clin End M
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Antipsychotics

« CONTRAINDICATED
—Pimozide (Orap®)
+ Avoid chlorpromazine (Thorazine®), thioridazine (Mellaril®)
* When used with ritonavir, start with lowest dose
—Haloperidol (Haldol®
— Olanzapine (Zyprexa®
(Risperdal®)
» Metabolized by CYP3A4
— Aripiprazole (Abilify®), ziprasidone (Geodon®), quetiepine
(Seroquel®) clozapine (Clozaril®)
—Likely to be increased by protease inhibitors
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Case 3 — New Patient

62 year old HIV infected Hispanic male moving to Albany area after living in
Miami, Florida area

Speaks minimal English, daughter present at visit to translate
HIV infected for past 15 years, previous VDU
PMH — Asthma, DM, HTN, HIV (currently <50 copies/ml, CD4 in 500's)
Medications on transfer to us

Kaletra 2 tabs PO twice daily

Truvada — 1 PO daily

Advair 250/50 — 1 puff twice daily

Glyburide — 10mg po twice daily

Metformin — 1000mg po twice daily with meals

Enalapril — 10mg po twice daily

Multivitamin — 1 po once daily

Aspirin — 81 mg po daily

John J. Faragon, PharmD

Action course

budesonide. Improved
within & months
one replaced by

Pessanha TM, et al. AIDS. 2007; 21(4):529-
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Switching from Advair to Qvar - Guidance

1) Advair 100/50 - QVAR HFA 40mcg/puff - 2 puffs BID
2) Advair 250/50 - Switch to QVAR HFA 80mcg/pulff - 2 puffs BID
3) Advair 500/50 - Switch to QVAR HFA 80mcg/puff - 3-4 puffs BID

4) All patients should also receive Serevent Diskus 1 puff BID and an
albuterol MDI as needed for rescue

5) Also could now switch to Symbicort as an option without the Serevent

Switch nasal inhalers to Beconase AQ

Be aware of formulary changes, preferred drug lists

Faragon, PharmD
hitp://www.nhibi.nih. gov/guidelines/asthma/

Herbals - St. John’s Wort & Crixivan®

Key Points

*Healthy volunteer data
*Concern for treatment failure,
resistance, or both

*Avoid SIW with Pl & NNRTI
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Crixivan and SJW

Piscitelli, et al. Lance
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Combining NNRTIs with Pls

Efavirenz (Sustiva)

« Atazanavir 300mg/ritonavir 100mg QD with 600mg of efavirenz
« Increase indinavir (Crixivan) to 1000mg Q8H

« Increase lopinavir/r (Kaletra) to 3 tabs BID

« With fosamprenavir (Lexiva), 1400mg QD with 300mg RTV
Nevirapine (Viramune)

« Increase indinavir to 1000mg Q8H

« Increase lopinavir/r to 3 tabs BID

Delavirdine (Rescriptor)

« Decrease indinavir to 600mg Q8H

Etravirine (Intelence)

« Do not use with Reyataz/Norvir, Lexiva/Norvir, or Aptivus/Norvir or any
unboosted PI — ie Nelfinavir, unboosted Reyetaz or Lexiva
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Herbals - Garlic & Fortovase®

Key Points
*Garlic = 2 large cloves

*Healthy volunteer data
*Cmax and trough decreased
«Concern for treatment failure,
resistance, or both

*Avoid garlic supplements
with Pl and NNRTI

E SQV alone
O SQV/garlic
W SQV post garlic

etal. Clin Infect Dis.

p
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Rifampin Effects on Pls & NNRTIs Rifabutin (RFB) Use with PI/NNRTIs

RFB? RFB Dosing Comments

Yes RFB 300mg/d or 2-3x/wk
No Contraindicated
Probably RFB 450-600mg/d, 600mg 2-3x/wk
Probably Boost w/RTV, RFB??
Probably RFB 150mg 2-3x/wk
Yes RFB 150mg/d or 300mg 2-3x/wk
Yes RFB 150mg/d or 300mg 2-3x/wk
Yes RFB 150mg/d or 300mg 2-3x/wk
Yes RFB 150mg/d or 300mg 2-3x/wk

-100 Yes RFB 150mg QOD or 3x/wk

Yes RFB 150mg/d or 300mg 2-3x/wk

Finehetal A nten Ve e oouetnfor ® r Yes RFB 150mg QOD or 3x/wk

John J. Faragon, PharmD 3 2

APV/FPV

Percent Reduction in ARV AUC

duct Information Reyata: Product Information L Product Informatio

Dosing of Maraviroc

Concomitant Medication MRV Dose
NeWer H |V Med | Cati ons Strong CYP3A4 inhibitors including: 150mg PO BID

« protease inhibitors (except tipranavir/ritonavir)

< delavirdine

« ketoconazole, itraconazole, clarithromycin, nefazadone,

CYP3A4 inducers (without a CYP3A4 inhibitor) including: 600mg PO BID

« efavirenz, etravirine

« rifampin/rifabutin, phenobarbital, phenytoin, carbamazepine

Other meds, including all other antiretrovirals including:  300mg BID

« tipranavir/ritonavir, nevirapine

John J. Faragon, PharmD

Raltegravir New Drugs — Etravirine (Intelence)

« Eliminated by UGT1A1-mediated glucuronidation Etravirine (Intelence)

. Hi PO TP . f « Do not use with Reyataz/Norvir, Lexiva/Norvir, or Aptivus/Norvir or any
High variability in raltegravir C.,,, after oral dosing that unboosted PI — ie Nelfinavir, unboosted Reyataz or Lexiva
spans a 5-log range (10 to 10,000)

* Rifampin — strong UGT1A1 inducer, reduced raltegravir
levels

» TPV/RTV - also reduces raltegravir levels, comparable
efficacy in this subgroup — No dosage adjustment needed

* ATV/RTV —inhibits UGT1A1, increases raltegravir levels,
no safety concerns — No dosage adjustment needed

» Other UGT1A1 drugs — Use with caution — ie: ironotecan
« Etravirine (TMC-125) — reduces raltegravir by about 1/3

JetodratrinforrPation, Isentress, 2007, FDA Avisory Panel forfsentress. John J. Faragon, PharmD




Objectives

Review the mechanism of drug interactions in HIV therapy
Discuss common drug interactions with HIV medications

Using patient cases, provide examples of interventions to prevent
or mitigate drug interactions

John J. Faragon, PharmD

Web Resources of Interest for Drug Interactions

* AIDS Meds
— http://www.aidsmeds.com/
* DHHS Guideline Tables
— http://www.aidsinfo.nih.gov/guidelines/
* Toronto HIV Clinic
— http://www.tthhivclinic.com/
+ Clinical Options Drug Interaction Tool
— http://www.clinicaloptions.com/
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