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[Goals and Objectives ]

Describe how HIV/AIDS affects the normal physiology.

Summarize the pharmacokinetics and
pharmacodynamics related to HIV drug administration,
actions and interactions.

Describe the expected and unexpected outcomes for
specific medications and the implications for the
treatment of HIV/AIDS.

Apply knowledge of basic pharmacological principles
as they relate to optimizing treatment regimens.

[Please select from the following which best ]

describes your current practice setting.

1. Retall
Hospital
Industry
Academia
Other

a M wDn

@ = =

[HIV ]

Human Immunodeficiency Virus
Causes AIDS
Acquired Immunodeficiency Syndrome
Infects

Helper T-Cells
Direct viral killing
Increased rates of apoptosis
Destruction via CD8
Macrophages
Dendritic Cells

[Characteristics of HIV ]

Lentivirus
Retrovirus family
RNA virus
Mostly infects helper T cells (CD4)
Rapid reproducer
Very error prone, mutates easily

[Helper T Cell or ]
CD4 Lymphocyte

One of many types of white blood cells
Primary role is to identify infection and assist
other cells in producing an immune
response

Loss of T cells from HIV infection causes a
collapse of the immune system

Normal Helper T cell count 500 to 1,500 per
milliliter of blood
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antiretroviral therapy for treatment naive

[l. Current treatment guidelines suggest that ]
patients should include the following:

Integrase inhibitors
Protease inhibitors
3 active agents
Entry inhibitors
All of the above
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Clinical Categories of HIV
Infection

[CDC Classification System ]

Lowest documented CD4 count and
Previously diagnosed HIV-related conditions
Category A

Asymptomatic infection
Category B

Symptomatic condition attributed to HIV infection
Category C

AIDS indicator conditions

[Category B

Examples, but not limited to:

Constitutional symptoms, such as fever
(>38.5 C) or diarrhea lasting >1 month

Oropharyngeal candidiasis (thrush)

Herpes zoster (shingles), involving 2
episodes or 1 dermatome




[Category C ]

Examples, but not limited to:

Bacterial pneumonia, recurrent ( 2 episodes in 12
months)

Candidiasis of the bronchi, trachea, or lungs
Cytomegalovirus disease (other than liver, spleen, or
nodes)

Kaposi sarcoma

P;ggTocystis jiroveci (formerly carinii ) pneumonia

Wasting syndrome due to HIV (involuntary weight loss
>10% of baseline body weight) associated with either
chronic diarrhea ( 2 loose stools per day 1 month) or
chronic weakness and documented fever 1 month
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[WHO Clinical Staging ]

Useful in settings where CD4 testing is
not readily available

Staging is done as the progression of
primary HIV infection to advanced
HIV/AIDS

Categorized as Clinical Stages 1 -4

When is a patient clinically defined ]

as having AIDS?

CDC category A
CDC category B
WHO stage 1
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CD4 count less than 500

CD4 count less than 200
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Drug-Drug Interactions

Pharmacokinetics

Pharmacodynamics

[Mechanisms of Drug Interactions ]

Absorption
Metabolism
Protein Binding
Half-Life

Drug
Concentrations

Elimination
Resistance

Piscitelli SC, Gallicano KD. N Engl J Med 2001;344:984-96

Should drug resistance be classified
as a drug interaction?

1. Yes
2. No
3. Not Sure
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Metabolism

Phase | Metabolism
Drug Hydrolysis
Oxidation
Reduction

Phase Il Metabolism
Glucuronidation
Sulfation
Glutathione conjugation
Acetylation
Methylation

Mechanism of Metabolic Drug
Interaction

Induction of Phase | or Il enzymes
Increase in Smooth Endoplasmic Reticulum
“Rewvving up” of Cytochrome enzymes
Induction of UDP-glucuronosyltransferase (UGT) activity
Decreased concentrations of the substrate
Inhibition of Phase | or Il enzymes
Increased concentrations of the substrate
Competitive, often reversible binding of inhibitor to active
site of enzyme
Cytochrome (CYP) P450 enzymes
Account for ~ 75% of drug metabolism
CYP3A4 subfamily (nearly 50%)
CYP2D6 subfamily (~ 25%)

Cytochrome P450

CYP1A2
Bind medium-sized, planar, lipophilic molecules
CYP2D6
Bind molecules that possess a basic nitrogen
group

Known to exhibit polymorphisms

CYP2C9 & 2C19
Known to exhibit polymorphisms

CYP450 Induction

Drug
Concentration

Inducing drug added

Key Points Time
*CYP450 induction leads to decreased levels of drugs metabolized

by same enzyme
«Peak effect occurs slowly based upon half-life of dr ug and time to
synthesize new CYP450 enzyme

CYP450 Inhibition

Drug
Concentration
¥~ Inhibiting drug added
Key Points Time

+CYP450 inhibition leads to increased levels of drug s metabolized

by same enzyme
*Peak effect occurs rapidly, as soon as adequate con  centrations of

inhibitor are reached

Drug Interactions and Resistance

Increased risk of side effects

Drug
concentration
MEC
(Minimum
Effective . .
Concentration) Increased risk of resistance
0
dose dose dose dose




[Drug Interactions and Resistance ]

IDrug
concentration
MEC

(Minimum
Effective

5""”""“" Increased rlsk of resistance
0
dose dose z‘liSSed Idate dose
jose ose
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2. What level of adherence is required
[ for HIV treatment?

100% all the time

95% or better

90% or better

85% or better

The HIV meds are so
good today, even 50%
adherence is OK

10
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[Five Classes of Antiretroviral ]
Medications

Nucleoside Reverse Transcriptase
Inhibitors (NRTI's)

Non-Nucleoside Reverse Transcriptase
Inhibitors (NNRTI’s)

Protease Inhibitors (PI's)
Entry Inhibitors

Integrase Inhibitors

medications has no CYP450 liver
interactions?

[3. Which of the following classes of antiretroviral
NRTI's
NNRTI's
Protease Inhibitors

All of the above have
CYP450 interactions

e. Not Sure
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Nucleoside Reverse
Transcriptase Inhibitors (NRTI'S)

Competitive inhibition of reverse
transcriptase
Class adverse effects
Lactic acidosis
Hepatic steatosis
Ascending neuromuscular weakness
Cytopenias

***Majority of adverse effects are now being
linked to Mitochondrial Toxicity

Nucleoside Reverse
Transcriptase Inhibitors (NRTI's)

General Information
Renal dose adjustments
Includes all NRTI's except abacavir
Hepatic dose adjustments
Zidovudine
Abacavir
Didanosine (consider)

Do not inhibit /induce CYP450 isoenzymes

]




Nucleoside Reverse
Transcriptase Inhibitors (NRTI's)

Zidovudine (Retrovir)
Metabolized mainly via hepatic glucuronidation
Didanosine (Videx)

Metabolized with allantoin, hypoxanthine,
xanthine, and uric acid as major metabolite

Lamivudine (Epivir)

Excreted primarily unchanged

Interactions arise via phosphorylation to

activation

Emtricitabine (Emtriva)

Metabolized via oxidation and conjugation, but
excreted 86% unchanged in urine
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Nucleoside Reverse
Transcriptase Inhibitors (NRTI's)

Stavudine (Zerit)
Excreted 40% unchanged in urine
Abacavir (Ziagen)
Interactions arise via phosphorylation to
activation
Interactions also arise due to metabolism via
alcohol dehydrogenase and glucuronyl
transferase to inactive metabolites
Tenofovir (Viread)

Interaction with drugs that compete for renal
tubular secretion

Nucleoside Reverse
Transcriptase Inhibitors (NRTI'S)

Drug Renal Dose Hepatic Dose
Adjustment Adjustment
Zidovudine May be required Yes, Reduce dose by
50% or increase interval
Lamivudine Yes Not required
Didanosine Yes Should be considered
Stavudine Yes Not required
Abacavir Not required Yes, based on Child-
Pugh score
Tenofovir Yes Not required
Emtricitabine Yes Not required

referto each

Dietary Considerations (NRTI'S)

Drug Dietary Considerations
Zidovudine No food restrictions
Lamivudine No food restrictions
Didanosine Take on an empty stomach , at
least 1 hour before or 2 hours after
eating
Stavudine No food restrictions
Abacavir No food restrictions
Tenofovir No food restrictions

Emtricitabine No food restrictions

referto each

Non-Nucleoside Reverse
Transcriptase Inhibitors (NNRTI'S)

General Information

Not associated with long-term adverse effects

Metabolic or morphologic or morphologic abnormalities seen with
NRTI's and Protease Inhibitors (PI's)

Rash, at varying severity and frequency with each agent

Non-Nucleoside Reverse
Transcriptase Inhibitors (NNRTI'S)

NNRTI CYP450 Substrate CYP450 Interaction
Nevirapine 3A4 Substrate Induces 3A4, 2B6
(Viramune)

Drug Renal Dose Hepatic Dose
Adjustment Adjustment
Nevirapine Not required Do not
administer
Delaviradine Not required Not required

Efavirenz (Sustiva)

3A4 Substrate

Weakly inhibits 3A4,
2C19, 2C8/9

Delaviradine
(Rescriptor)

3A4 Substrate

Weakly inhibits 3A4,
2C19, 2C8/9, & 2D6

Etravirine Not required Not required

Etravirine (Intelence)

3A4, 2C9, and 2C19
Substrate

Induces 3A4, Inhibits
2C9, 2C19

Efavirenz Not required Use with caution
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Dietary Considerations (NNRTI's) ]

Drug Dietary Considerations
Nevirapine No food restrictions
Delaviradine No food restrictions

Efavirenz Take on an empty stomach ,
avoid high fat meals

Etravirine No food restrictions,
recommended after a meal

4. Which of the following medications require
gastric acidity in order to achieve clinically
significant systemic levels?

A. Efavirenz

B. Didanosine

c. Etravirine

p. A and B only

e. All of the above

10
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Protease Inhibitors (PI's) ]

Inhibit viral protease
Decrease cleavage of viral peptide

Decrease production of functional viral
proteins
Class Adverse Effects

Hyperlipidemia

Lipodystrophy

hepatotoxicity

Protease Inhibitors (PI's)
CYP450 Enzyme Activity

]

Drug Enzyme Inhibition | Enzyme Induction
Atazanavir (Reyataz) ++

Darunavir (Prezista) +++

Fosamprenavir (Lexiva) + ++

Indinavir (Crixivan) ++

Lopinavir / Ritonavir * (Kaletra) +H++ ++

Nelfinavir (Viracept) ++ +

Ritonavir (Norvir) +H++ ++
Saquinavir 2 (Invirase) -1+

Tipranavir (Aptivus) / Ritonavir 4+ +++

1. Assessment also reflects the effects of ritonavir
2. Saquinavir can inhibit P450 3A4 i vitro, but not manifested clinicall

Protease Inhibitors (PI's) ]

Class Drug Interactions

Inhibit CYP3A4
Ritonavir > Indinavir = nelfinavir = lopinavir =
fosamprenavir > saquinavir

Use extreme caution / avoid

Midazolam, triazolam, rifabutin, sildenafil,
lovastatin, simvastatin

Protease Inhibitors (PI's)

]

Drug Renal Dose Adjustment Hepatic Dose Adjustment

Atazanavir Not required Yes, based on Child-
Pugh score

Darunavir

Fosamprenavir Not required Yes, based on Child-
Pugh score

Indinavir Not required Should be considered based
on severity of impairment

Lopinavir / Ritonavir Not required Use Caution

Nelfinavir Not required Use Caution

Ritonavir Not required Use Caution

Saquinavir Not required Use Caution

Tipranavir / Ritonavir Not required Use Caution
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Dietary Considerations (PI's) ]

Drug Dietary Considerations

Atazanavir Take with food to enhance
absorption

Darunavir Take with food to enhance
absorption

Fosamprenavir May be taken with or without food

Indinavir Take on an empty stomach , with a
full glass of water

Lopinavir / Ritonavir Should be taken with food

Nelfinavir Take with food to enhance
absorption

Ritonavir Should be taken with food

Saquinavir Administer within 2 hours of a meal

Tipranavir / Ritonavir Should be taken with food

5. Which of the following protease inhibitors
exhibits the greatest amount of CYP3A4
inhibition?

Darunavir

. Tipranavir

. Atazanavir

Ritonavir

Fosamprenavir

mo o w »
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Entry Inhibitors ]

Enfuvirtide (Fuzeon)
Fusion inhibitor

Undergoes catabolism to constituent amino
acids

No dosage adjustments needed in renal or
hepatic insufficiency

For use in combination with other antiretrovirals
for treatment-experienced patients with evidence
of HIV-1 replication despite ongoing therapy
Increased risk of bacterial pneumonia

6. How does maraviroc (Selzentry)
work?

A. Inhibits reverse
transcriptase

B. Blocks CCR5
receptors

c. Inhibits integrase
Blocks maturation
E. Not Sure

10

Entry Inhibitors ]

Maraviroc
Indicated for treatment experienced
patients who have
Detectable HIV RNA

Evidence of resistance to multiple
antiretrovirals

Infection with CCR5-tropic virus

Approval based on 24-week results from
MOTIVATE studies

MOTIVATE ]

Treatment population — 1076 patients

At 24 weeks

Twice as many maraviroc patients vs placebo
had undetectable viral loads

Induced a significantly greater mean CD4 cell
response
Notes

Treatment failure was often associated with
selection for CXCR-4 tropic virus




Entry Inhibitor

Maraviroc
CCRS5 Inhibitor
No food restrictions
Undergoes hepatic metabolism via CYP3A4
CYP Inhibitors
150mg twice daily
CYP Inducers
600mg twice daily
Concomitant medications (ritonavir-boosted
tipranavir,
nevirapine, all NRTIs, and T-20)
300mg twice daily
No dosage adjustments needed in renal or hepatic
insufficiency

Life-threatening hepatotoxicity reported often preceded by
systemic allergic reaction

Integrase Inhibitors

Raltegravir

First drug to be approved in the new class of
medications known as integrase inhibitors
Indicated for treatment-experienced patients who
have evidence of viral replication and HIV-1
strains resistant to multiple antiretroviral agents
Approval based on the 24-week results of
BENCHMRK-1 and BENCHMRK-2

Study conducted with clinically advanced, three-class
antiretroviral treatment-experienced patients

Raltegravir

Drug Interactions
Not a substrate of CYP450
Metabolized via UGT uridine diphosphate
glucuronosyltransferase 1A1
Rifampin and Tipranavir (Inducers)
Atazanavir (Inhibitor)
Adverse effects
Creatine kinase elevations were noted
Myopathy and rhabdomyolysis have been reported
Availability / Dosing
400mg tablet taken twice daily without regard to food
Cost= $27 per day
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7. How does raltegravir (Isentress)
work?

A. Inhibits reverse
transcriptase

B. Blocks CCR5
receptors

c. Inhibits integrase
Blocks maturation
E. Not Sure
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Raltegravir

BENCHMRK-1 and BENCHMRK-2

Raltegravir in combination with optimized
background therapy provided significant reductions
in HIV RNA viral load and increases in CD4 counts
699 treatment experienced patients
Documented resistance to at least one drug from
each class of medications
Reduction of viral load to < 400 copies/ml

75.5% vs 39.3%
Reduction of viral load to < 50 copies/ml

62.6% vs 33.3%
Increases in CD4 count from baseline were

89 vs 35 cell/mm3

Metabolism Overview

pinduced by: RTV, NFV, LPV,
3A4 EFV, NVP, TPV

Inhibited by: RTV, NFV, IDV,
APV, SQV, ATV,
DLV

Inhibited by: RTV

Induced by: RTV, NFV
Inhibited by: EFV, DLV

Induced by: RTV, NFV
Inhibited by: DLV, ATV

‘ Induced by: EFV,
NVP

Fichtenbaum Clin Pharmacokinet.2002; Lafay et al. ICAAC 2003; Product inserts

Induced by: RTV,
NFV ?

Inhibited by: AT\4
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Drug Interactions Requiring Dose
Maodifications or Cautious Use

]
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Antiretrovirals ]
Didanosine Zidovudine
Atazanavir Atazanavir

Tipranavir / Ritonavir
Separate admin. by 2 hrs

Tipranavir / Ritonavir
Monitor for toxicities

Tenofovir Abacavir
Atazanavir Tipranavir / ritonavir
Must be boosted Monitor for toxicities
Darunavir Stavudine
Didanosine Didanosine

Lopinavir / Ritonavir
Tipranavir / Ritonavir
indinavir

Monitor for toxicities

Contraindicated

Antiretrovirals

PI's that should never be used together
Darunavir — Lopinavir / Ritonavir
Darunavir — Saquinavir
Fosamprenavir — Lopinavir / Ritonavir
Fosamprenavir — Tipranavir
Indinavir — Atazanavir
Indinavir — Tipranavir
Lopinavir / Ritonavir — Tipranavir
Nelfinavir — Tipranavir
Saquinavir - Tipranavir

General Concepts with Pain ]
Meds and Antibiotics

Antiretrovirals have some effects upon pain
medications and antibiotics

Pain medications and antibiotics rarely have
significant effects upon antiretrovirals
For the most part, you are OK

Clinically significant drug interactions between
antiretrovirals and various pain medications rare

There are some possible exceptions

Codeine

Codeine itself has a low affinity for opioid
receptors

The analgesic effect of codeine is due to its
conversion to morphine

Conversion of codeine to morphine is
mediated through CYP2D6

Ritonavir is a known inhibitor of CYP2D6
Possible effect:

Reduced effectiveness of codeine

Opioids ]

Morphine, hydrocodone, oxycodone

Probably not much of clinically significant drug
interaction risk

Potential: metabolism of these drugs my be

decreased by some protease inhibitors
Patients may potentially have increased opioid
effects and need lower dose when on chronic
therapy

10
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[Other Analgesics ]

Tramadol
When used with protease inhibitors including
ritonavir:
Potential for increased serum concentrations of
tramadol and risk for toxicity
Not a contraindication, just a precaution

NSAIDS

Anti-platelet effects
Darunavir and Tipranavir
Gl upset

[Lidocaine ]

When used with protease inhibitors
including ritonavir:
Risk of increased lidocaine exposure
increased risk for cardiac arrhythmias
and hypotension
This effect much more pronounced with
systemic lidocaine

Topical lidocaine ok and commonly used
with HAART

[Antibiotics ]

FACTS:
Most antibiotics are not metabolized
through CYP450 pathway
Clinically significant pharmacokinetic drug
interactions are rare

b-Lactam Antibiotics / ]
Tetracycline's

No clinically significant drug
interactions

Overlapping toxicities
Nausea, vomiting, Gl distress
Rash ?

[Is it a penicillin allergy or ]
something else?

Abacavir Hypersensitivity Reaction:
Immune mediated reaction
Usually occurs within first 2 weeks of starting abacavir
Associated with death upon re-challenge

Other agents associated with rash
Nevirapine (Viramune)
Efavirenz (Sustiva)
Etravirine (Intelence)
Fosamprenavir (Lexiva)
Darunavir (Prezista)

[Macrolides ]

Clarithromycin and erythromycin significantly
metabolized through CYP450 3A4

Effect: concentrations of these drugs are significantly
increased when given with protease inhibitors

May be decreased with NNRTIs

Affect maraviroc concentrations
Azithromycin is much less affected

No clinically significant drug interactions

Macrolide of Choice

11



[Quinolones ]

No clinically significant antiretroviral
drug interactions exist with currently
available quinolone antibiotics

Moxifloxacin / Levofloxacin
Increased risk of QTc prolongation
Methadone
Foscarnet
Phenothiazines
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Other Antibiotics That Are ]

Safe to Use

Trimethoprim / Sulfamethoxazole
Clindamycin

Nitrofurantoin

Neomycin / Polymyxin B /
Bacitracin (Topical)

Antifungals (Topical) ]

Angular Chelitis
Clotrimazole 1%
Miconazole 2%
Ketoconazole 2%
Nystatin 100,000 USP
Combination Creams
Hydrocortisone-lodoquinol
Betamethasone-Clotrimazole
Triamcinolone-Nystatin
Mucocutaneous Infections
Nystatin Oral Suspension
Clotrimazole Troches
Chewing sugarless gum or dissolving sugarless
lozenges in the mouth can accomplish salivary flow
stimulation.

Antifungals (Systemic) ]

Fluconazole is the antifungal of choice for
prevention of opportunistic infections
Voriconazole

Serum levels have been shown to be increased
by efavirenz and delavirdine and decreased by
ritonavir

Co-administration with ritonavir 400mg bid or
100mg bid not recommended unless benefit
outweighs risk

Terbinafine
CYP3A4 Substrate
Limited activity

Antifungals (Systemic) ]

Ketoconazole

Major CYP interactions, include 3A4 substrate as well as
strong inhibition of CYP1A2, 2C8/9, and 3A4

If boosted PI regimen do not exceed 200mg/day, for all other
Pl based regimens consider dose reduction if >400mg/day
dosing
Itraconazole
CYP3A4 Substrate and Strong inhibitor
Keep dosing to 400mg per day or less when given in
combination with a Pl
**Ultimately with all antifungals, a clinician must
monitor for toxicities, either via therapeutic drug
monitoring or clinical signs and symptoms

Anti-Mycobacterials ]

Rifamycins
Essential for the treatment of TB but associated with drug
interactions with PI's and NNRTI's
Rifampin
Most potent CYP enzyme inducer
Can only be used with full dose ritonavir or efavirenz

Rifabutin is recommended for ritonavir-boosted regimens
with appropriate dose adjustments

Usually dosed 150mg TIW when given in conjunction
with Pl-based regimen, can be increased to 300mg
TIW with some PI's

If given with efavirenz increase dose to 600mg TIW
Macrolides
Clarithromycin associated with major drug interactions
Azithromycin NOT associated with major drug interactions
Macrolide of choice
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Hormonal Contraceptives

Ethinyl estradiol and norethindrone

Levels increased by
Levels decreased by

Atazanavir .
. Darunavir /
Amprenavir Ritonavir
Indinavir, but no dosage Lopinavir / Ritonavir
adjustment needed Nelfinavir
Efavirenz Ritonavir
Tipranavir /
Ritonavir
Nevirapine

Found to decrease amprenavir levels by 20%
Use lowest effective dose or consider alternative
methods of contraception
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Lipid-Lowering Agents

Atorvastatin

Increased levels

Observed with all PI's, start with lowest dose and titrate
accordingly

Decreased levels
Efavirenz
Simvastatin / Lovastatin
Increased levels
Use with any Pl is contraindicated
Decreased levels
Efavirenz

Lipid-Lowering Agents

Pravastatin

P-glycoprotein inhibitors may increase pravastatin
concentrations

Increased levels

Darunavir / Ritonavir

Lopinavir / Ritonavir, but no dose adjustment needed
Decreased levels

Saquinavir / Ritonavir

Adjust dose based on lipid response

Rosuvastatin
CROI 07 by Hoody et al on Rosuvastatin + Kaletra =
increased rosu levels but no decrease in lipids

Ultimately pravastatin and fluvastatin are the best
choices for HIV patients on a Pl based regimen, can
consider rosuvastatin

Lipid-Lowering Agents

Intestinal Brush Border Inhibitor
Ezetimibe
Bile Acid Sequestrants
Questran
Nicotinic Acid Derivatives
Long acting Niacin
Fibrates
Fenofibrate
Omega-3 Fatty Acids

Lipid-Lowering Agents and PIs

Fibrates )
Fluvastatin Low Interaction
Pravastatin Potential
Ezetimibe
Omega-3 Fatty
Acids

Statin + Fibrate Use Cautiously
Atorvastatin
Rosuvastatin
Niacin

Lovastatin o
Simvastatin Contraindicated

Clinicaloptions.com/hiv

Diabetes

Secretagogues (Increase insulin secretion)
Sulfonylurea’s
Glyburide
Glipizide
Non- Sulfonylurea's
Repaglinide
Nateglinide
Insulin Sensitizing agents
Biguanides
Metformin
Thiazolidinediones
Rosiglitazone
Pioglitazone
Consider switching ART / Monitor for toxicities

13



Anticonvulsants ]

Carbamazepine / Phenobarbital / Phenytoin
Strong CYP enzyme inducers
If used monitor anticonvulsant level and virologic response
Best option is to consider using a different anticonvulsant
Valproic acid derivatives

Theoretical drug interactions exist, but clinical relevance
depend on dose and response

Zonisamide
Substrate of CYP3A4
Oxcarbazepine
Induces CYP3A4
Consider lamotrigine, levetiracetam, topiramate
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Anticonvulsants ]

Lamotrigine

Metabolized mainly by glucuronidation
Levetiracetam

No CYP interactions

Metabolized primarily by enzymatic hydrolysis
Topiramate

Minimal CYP interactions

Metabolized mainly via hydroxylation, hydrolysis
and glucuronidation

Mental Health ]

Antidepressants
Avoid
Fluvoxamine
Bupropion
Nefazodone
Fluoxetine / Paroxetine
No clinically significant drug interactions
Citalopram / Escitalopram / Sertraline
Fewest Interactions
Tricyclic Antidepressants
Increased Sedation / Anticholinergic Effects

Mental Health ]

Antidepressants (Cont.)

Multiple Site Agents
Venlafexine / Duloxetine
No clinically significant drug interactions

Trazodone
Metabolized by CYP3A4
Mirtazepine
No clinically significant drug interactions

Mental Health ]

Anxiolytics
Agents metabolized via
glucuronidation (LOT)
Lorazepam
Oxazepam
Temazepam
Avoid
Triazolam
Midazolam

Mental Health ]

Anti-psychotics
First generation

Haloperidol
EPS/TD

Avoid Chlorpromazine / Thioridazine
Second generation (atypical)
Olanzapine / Clozapine / Risperidone
Metabolized via 1A2 / 2D6

Aripiprazole / Ziprasidone / Quetiapine
Metabolized via 3A4

14
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IV Drug Users ]

Methadone
Opiate-like effect on gastric emptying
Substrate of CYP3A4 and inhibitor of CYP2D6
Increases AUC of zidovudine by 40%
Decreases levels of stavudine by 18%

Efavirenz and nevirapine have been associated
with decreased levels of methadone, 43% and
46%, respectively
Increase dose until patient is comfortable and is free of
opiate withdrawal symptoms

IV Drug Users ]

Methadone
Pl levels have not been shown to be affected by
methadone, however methadone levels have
been shown to be decreased by some PI's
Increase dose until patient is comfortable and is free of
opiate withdrawal symptoms
Decreased levels
Lopinavir / Ritonavir
Nelfinavir
Ritonavir
Saquinavir
Tipranavir / Ritonavir
Consider Buprenorphine

Decreased risk of respiratory depression and
overdose

Erectile Dysfunction Agents ]

Sildenafil
Pl-based Regimen
Do not exceed 25mg every 48 hours
Vardenafil
Pl-based Regimen
Do not exceed 2.5mg every 72 hours
Tadalafil

Pl-based Regimen
Start with 5mg every 72 hours not to exceed 10mg
every 72 hours

Gastrointestinal Agents ]

Associated with decreased AUC’s
Histamine-2 Receptor Antagonists (H2RA)
Fosamprenavir
Atazanavir
Separate dosing by at least 10 hrs after
or 2 hrs before H2RA
Proton pump inhibitors (PPI)
Atazanavir
Do not co administer
Antacids and buffered medications
Atazanavir
Tipranavir / Ritonavir

Give antiretroviral 2 hrs before or 1hr after these
medications

Antiviral's ]

Cidofovir / Ganciclovir / Valganciclovir
Co administration with didanosine will
lower ganciclovir AUC and drastically
increase didanosine AUC

Must monitor for dose-related toxicities
when administered together with NRTI's

Other drug-drug interactions ]

Ritonavir-fluticasone
Multiple reports of cushings syndrome

Recommend switching to
beclomethasone or flunisolide

15
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Drugs that should not be used
with PI or NNRTI Antiretrovirals

[Case 1. AG ]

AG is a 36 y/o HIV + male with 736/CD4 cells

Bepridil and VL/120,000
Amiodarone Medical history:
Rifapentine OCD with bi-polar disorder
Pimozide Poly-substance abuse with prescriptive narcotics,
Triazolam designer drugs (ketamine, crystal meth) and
) . cocaine.
Dihydroergotamine He has been on methadone maintenance therapy
Ergotamine for over on one year which has assisted him
St John's Wort maintaining abstinence from all illicit drugs.
Refer to Table 20 of the guidelines for a more complete list
Case 1: AG The physician asks you, “What is the
) ideal regimen for this patient?”
. A Fosamprenavir 700mg & Ritonavir
Goals: 100mg BID + Lamivudine 150mg &
To take his psych drugs uninterrupted ant Zidovudine 300mg BID
H H 0 . F ir 700mg - 2 BID
to maintain full-time employment ® Lg;ﬁjl‘f;’iﬁ’;al";;mg S douadine
Psychiatrist, substance abuse counsellor, f\?omg B'_D4OO & Ritonauir 100
family, and patient have all agreed that drugs “ BBanEan\?trricna?ige 205(;?; \gr o
that affect methadone level will be tenofovir 300mg QD o
unacceptable due to the fragile nature of S rdowrine 200m B
patient’'s mental health. e Maraviroc 300mg BID +
Fosamprenavir 700mg + Lamivudine
After watching his viral load and t-cell count 150mg[:?< Zidovudine gOOmg BID
for more than one year a joint decision with pro————————N
his physician was made to start ART- Q
[Pt Profile for Case 2 ] [Case 2 continued ]
1-10-09 Nelfinavir 625 mg 2 BID Patient arrives at retail pharmacy for refill
1-10-09 Lamivudine/Zidovudine BID and you as the pharmacist question the

patient regarding the poor adherence.
The patient then proceeds to explain that

2-20-09 Nelﬂ.naw_r 625 ZB”_D diarrhea is a major problem with his
3-8-09  Lamivudine/Zidovudine BID antiretrovirals and for that reason he

4-9-09  Lamivudine/Zidovudine BID does not always take them as
5-6-09  Nelfinavir 625 mg 2 BID prescribed.

2-9-09 Lamivudine/Zidovudine BID
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You as the pharmacist recommend the
following:

A Follow up with your doctor since you are
experiencing side effects

8. Contact the physician and explain the issues
that the patient is having taking his ARV’s and

recommend switching the nelfinavir to
fosamprenavir

c.  Contact the physician and explain the issues
that the patient is having taking his ARV's and
recommend switching the
lamivudine/zidovudine to fosamprenavir

o.  Trytaking 2 OTC loperamide after each loose
bowel movement

€. Stop medication immediately and go straight
to the ED

F. Contact the physician and explain the issues
that the patient is having taking his ARV's and
recommend placing the patient on a standing
order of RX-loperamide or Lomotil

10/26/2009

Pt Profile for Case 3

Diltiazem CD 240 mg QD
Indinavir 800 mg Q8H
Lamivudine/Zidovudine BID
Omeprazole 20 mg BID
Triazolam 0.25 mg HS
NEW RX

Atazanavir 400 mg OD
Emtricitabine/Tenofovir BID

Based on the RX profile you as the
pharmacist recommend the following:

A Atazanavir must be boosted with
ritonavir 100mg QD when given
with emtricitabine/tenofovir

8. Diltiazem dose must be
decreased by 50% when
administered with atazanavir

c. Omeprazole must be changed to
40mg QD and separated from
atazanavir by 12 hrs

p. Emtricitabine/tenofovir must be
changed to QD dosing versus
BID

e.  All of the above

@

Pt Profile for Case 4

Lansoprazole 30 mg QD
Fluticasone/Salmeterol 500/50 As directed
Montelukast 10 mg QD
Albuterol inhaler
Fluticasone nasal as directed

NEW RX FOR A NEW DX
Lamivudine/Zidovudine BID
Lopinavir/Ritonavir 3 tabs BID
TMP-SMX-DS QD

You as the pharmacist do the following: ]

A. Attempt to counsel patient

8. Contact physician regarding
lopinavir/ritonavir dosing

c. Contact physician to switch
TMP-SMX-DS QD to TIW

p. All of the above
e. Aand B only

Q o o = = N

References / Internet Resources

Guidelines for the Use of Antiretroviral Agents in
HIV-1-Infected Adults and Adolescents
(AUG 15, 2009. http://aidsinfo.nih.gov)

http://home/caregrou.org/clinical/
guidelines/hivhivmedgloss.htm

http://www.unaids.org/en/default.asp
http://hopkins-aids.ed

http://www.clinicaloptions.com/hiv

]
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antiretroviral therapy for treatment naive

[1. Current treatment guidelines suggest that
patients should include the following:

Integrase inhibitors
Protease inhibitors
3 active agents
Entry inhibitors
All of the above

mo o w >

]

2. What level of adherence is required
[ for HIV treatment?

100% all the time

95% or better

90% or better

85% or better

The HIV meds are so
good today, even 50%
adherence is OK

10

mo o w >

]

medications has no CYP450 liver
interactions?

[3. Which of the following classes of antiretroviral
NRTI's
NNRTI's
Protease Inhibitors

All of the above have
CYP450 interactions

e. Not Sure

oo w >

10

]

gastric acidity in order to achieve clinically

[4. Which of the following medications require
significant systemic levels?

A. Efavirenz

B. Didanosine

c. Etravirine

p. A and B only

e. All of the above

10

5. Which of the following protease inhibitors
exhibits the greatest amount of CYP3A4
inhibition?

Darunavir
Tipranavir
Atazanavir
Ritonavir
Fosamprenavir

mo o w >

10

]

6. How does maraviroc (Selzentry)
work?

A. Inhibits reverse
transcriptase

B. Blocks CCR5
receptors

Inhibits integrase
Blocks maturation
Not Sure

10

]
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[7.

How does raltegravir (Isentress)
work?

Inhibits reverse
transcriptase

Blocks CCR5
receptors

. Inhibits integrase
p. Blocks maturation
Not Sure

10

10/26/2009

Questions ?7?
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