
· Sites of drug action:
1. Entry inhibitors

· Attachment inhibitors

· Chemokine co-receptor antagonists

· Fusion inhibitors (act on membrane)

2. Reverse transcriptase (RT) inhibitors

· Nucleoside (NRTIs)

· Nucleotide (NtRTI)

· Non nucleotide RT inhibitors (NNRTIs)

3. Integrase inhibitors

4. Protease inhibitors

5. Maturation inhibitors

· ARVs are not viricidal, they decrease viral replication → ↓ viral load
Reverse transcriptase inhibitors

NRTIs

· Dideoxynucleoside analogues, phosphorylated into active triphosphate form
· Triphosphate form competitively inhibits RT by acting as an alternative substrate
· Once metabolite incorporated into developing DNA strand, chain termination ensues
NNRTIs

· Bind at non catalytic site of RT, inhibiting activity
Protease inhibitors

· Inhibit protease enzyme - prevent viral proteins from becoming functional
· Most mimic peptide bonds
· Look like protein to the protease enzyme

· Compete with natural substrate

Fusion inhibitors

· Prevent fusion of viral envelope with cell membrane
· Prevent viral entry of viral protein and RNA into cell
AGENTS

NRTIs

· Zidovudine (AZT)

· Didanosine (ddI)

· Zalcitabine (ddC)

· Stavudine (d4T)

· Lamivudine (3TC)

· Abacavir (ABC)

· Emtricitabine (FTC)

NNRTIs

· Nevirapine (NVP)

· Delavirdine (DLV)

· Efavirenz (EFV)

· Etravirine

· Rilprivirine

Nucleotide analogues

· Tenofovir (viread) → nucleotide not nucleoside

Protease inhibitors

· Saquinavir (SQV)

· Ritonavir (RIT)

· Indinavir (IDV)

· Nelfinavir (NFV)

· Amprenavir (APV)

· Lopinavir / Ritonavir (LPV/r)

· Atazanavir (ATZ)

· Fosamprenavir

· Tiprinavir

· Darunavir

Fusion inhibitors

· Enfuvirtide (T-20)

NRTIs

Zidovudine (AZT, ZDV, Retrovir)

· Thymidine analogue, require phosphorylation to triphosphate form
· Synergistic or additive with most NRTIs, NNRTIs and PIs in vitro
· Antagonist in vitro with stavudine (d4T) - both are thymidine analogues, hence compete with each other
· Plasma t½ = 1-2 hours, intracellular t½ = 3-6 hours
· CSF plasma ratio = 0.6
· Dosage adjustment necessary in renal failure
Efficacy as monotherapy

· Potential benefit in AIDS-dementia complex & HIV associated thrombocytopenia
· Effective in perinatal transmission and in PEP (post exposure prophylaxis)
Utility

· Used as part of HAART regimen
ZDV specific toxicities

· Bone marrow suppression (anemia, neutropenia)
· Dose related, synergistic toxicity with other drugs such as TMP - SMX, gancyclovir e.t.c.
· Headache, nausea, vomiting, myopathy, nail changes, hepatotoxicity, fever, rash - rare
Resistance

· Develops after several months of therapy
Didanosin (ddI)

· Adenosine analogue
· Phosphorylated to triphosphate form , competes with natural nucleoside
· Long t½, can be used once a day
· Acid labile (∴ inject or admin with buffer)
· Before food
· Dose adjusted with weight, cut off is 60kg
· Tablet may be administered with an enteric coating
Toxicity

· Diarrhea, pancreatitis, peripheral neuropathy
· Not immediate, take up to 24 hours
· Lactic acidosis, dangerous in pregnancy (especially in combination with ddI and d4T)
· May interfere with absorption of drugs such as:
· Ketoconazole
· Itraconazole
· Dapsone
· Chelate tetracycline & quinolones
· ↑ level with gancyclovir; ddI levels double when given with gancyclovir
Zalcitabine (ddC)

· Dideoxycytosine
· Very toxic: peripheral neuropathy, pancreatitis, headache
Stavudine (d4T)

· Thymosine analogue
· Absorbed well orally
· Intracellular t½ = 3-4 hours, used 2 times a day
· Dosage: 40mg, reduced to 30mg to ↓ toxicity
· ↓ doses with kidney function
· Synergistic with ddI & 3TC
Toxicity

· Peripheral neuropathy
· ↑ liver enzymes
· Pancreatitis
· Lactic aciosis
· Lipodystrophy
· Patient loses / redistributes fat
· Morphologic changes
· Hyperlipidemia
Lamivudine (3TC)

· Cytosine analogue
· Synergistic with AZT, d4T, ddI & abacavir
· Also useful in chronic hepatitis B infection
· Must be used with good adherence → rapid development of resistance
· Adjust in kidney disease
Abacavir

· May cause nausea, vomiting, headache
· Systemic hypersensitivity reaction:
· Seen in 8% of patients in European & Asian popultions
· Rare in black popuations → <1%
· Occurs within 1st 6 weeks, signs and symptoms:
· High fever
· Skin rash
· Malaise
· Fatigue
· Diarrhea
· Myalgia
· Arthralgia
· Respiratory syndromes
· Patient should stop drugs if hypersensitivity reaction is seen, drug should never be used again → life threatening hypersensitivity reaction
· Patients who are HLA-B*5701 have high abacavir sensitivity, ∴ testing to rule out the allele recommended
Emtricitabine (FTC)

· Oral form of 3TC
· Given once a day
NB: All can cause:

· Hepatic steatosis

· Liver failure

· Death

Tenofovir (TDF)

· Unlike all other NRTIs this is a nucleotide not a nucleoside
· Similar MOA
· Tenofovir already monophosphorylated (nucleotide)
· OD administration; long intracellular t½
· May cause kidney and side effects
· Few other adverse effects
· May cause dizziness
· Less mitochondrial toxicity
· Few drug interactions
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NNRTIs

Nevirapine

· Bind to site adjacent to enzyme’s catalytic site → conformational change
· t½ = 25-30 hours; OD admin
· Not phosphorylated
· Interacts with CYP 34A
· A/Es: skin rash and hepatotoxicity
· Used for prevention of mother-child transmission
· More hypersensitivity in patients with CD4>250; characteristic with fatigue, malaise, nausea, elevated ALT, hepatitis
· Do not restart if hypersensitivity experienced
Delaviridine

· Rarely used
· Low efficacy
Efavirenz

· Used once daily
· Given only at night
· A/Es
· CNS effects: drowsiness, dizziness, dysphoria, nightmares
· Reduced concentration span
· Depression and acute psychosis
· A/Es reported in 50% of patients
· A/Es occur with 1st few doses, resolve in few weeks
· Drug is given at night, avoid fatty food, recommend pleasant activities before bed
· Contraindicated in patients with psychosis, seizures, pregnant, patients on CNS stimulants or suppressants
· Less associated with skin rash than nevirapine
Protease inhibitors

Indinavir

· No longer regularly used
· Given TID
· Many A/Es: nausea, vomiting, crystaluria (10% form kidney stones), hematuria, hyperbilirubinemia, hemolytic anemia, rash, dry skin, ingrowing toe nails
· 1½-2 liters of water intake recommended
Ritonavir

· No longer used in tx of HIV; only used in small doses
· Most effective enzyme inhibition
· Most CYP 450 inhibition
· Used to boost other protease inhibitors (↑ t½)
Nelfinavir

· No longer used
Common adverse effects

· Diarrhea and other GIT symptoms (nausea, vomiting, abdominal discomfort)
· Insulin resistance: up to 4% become diabetic
· Fat redistribution (lipohypertrophy)
· Hyperlipidemia
· Osteopenia
Newer drugs
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