Antivirals

Viruses use host cell’s metabolic pathways for reproduction.  This limits the MOA for antiviral drug action.  Antibacterials and antifungals have little or no effect on viruses.  Most antivirals are anti-metabolites of endogenous nucleosides and prevent the replication of the viral nucleic acid.  Some antivirals inhibit the uncoating of viral nucleic acid or inhibit post translation of viral proteins. 
Herpes Virus Infections

Herpes viruses are DNA viruses.  They include Herpes Simplex Virus (HSV) – Herpes gentialis (HSV II), Herpes labialis (cold sores, HSV I), Herpetic keratoconjunctivitis, Herpes encephalitis; Varicella-zoster virus (VZV) – chicken pox (Varicella) and Shingles (herpes zoster); Cytomegalovirus (CMV) – CMV retinitis, CMV esophagitis, CMV colitis.  Most CMV diseases occur in immunocompromised patients.  
Drugs for Herpes Virus Infections


All the drugs for herpes virus infections are nucleoside analogs, except foscarnet and docosanol.  Most contain a purine/pyrimidine base.  They are prodrugs that are converted to active drug usually in the infected host cell.  They have selective toxicity and prevention of the synthesis of viral RNA.  Viral resistance develops with all of them but varies depending on the drug and viral pathogen.    
Treatment of HSV and VZV

Acyclovir (Zovirax) inhibits viral replication but does not cure.  It only reduces the pain, severity, and symptoms of the outbreak.  It shortens its duration and may prevent the overall number of recurrences.  ADRs include itching, hives, nephrotoxic – elevated BUN and creatinine, N/V/D, headache, and paresthesias.  The PO form has low bioavailability so it must be taken 5 times a day.  This has resulted in poor compliance among patients.  The dose should be adjusted downward for patients with renal dysfunction and the creatinine clearance should be calculated before it is given.  IV route is for serious or systemic infections.  Topical form is used for genitalis.  It is available as an oral suspension for chickenpox in kids.

Valacyclovir (Valtrex) has less ADRs than acyclovir along with N, V, and headache.  It has a higher bioavailability, therefore less frequent dosing.  

Famciclovir (Famvir) can cause headache, fatigue, and diarrhea.  It also has higher bioavailability, therefore less frequent dosing.  Both of these are more effective than acyclovir for shingles.


  Penciclovir (Denavir) is an active metabolite of famciclovir.  It is used topical for herpes labialis and potentially used for EBV.  ADRs include mild erythema and headache.


Docosanol (Abreva) is the first OTC topical for herpes labialis.  There is limited info available about this drug.  ADRs include local irritation and headache.  It is NOT a nucleoside analog.


Zostavax is a new vaccine now being formulated for shingles.  It is used for patients over 60.  Set to come out in 2006.  It contains live, attenuated Varicella zoster virus.  It is more potent than the chickenpox vaccine.  Expected to reduce shingles cases by 50% and patients who get shingles will get milder cases and 1/3 less likely to develop postherpetic neuralgia.


For the eyes, Vidarabine (Vira-A) and Trifluridine (Viroptic) are both used for keratoconjunctivitis and recurrent epithelial keratitis due to HSV I and II.  ADRs include burning, irritation, and lacrimation.
Treatment of CMV

Ganciclovir (Cytovene) is used for the treatment of CMV retinitis in immunocompromised patients and prevention of CMV diseases in HIV and transplant patients.  The PO form has low bioavailability but is used for long term suppression of CMV.  ADRs include bone marrow suppression (BMS), headache, confusion, retinal detachment, liver and renal dysfunction, rash, fever, and GI effects.  Has mutagenic and long term carcinogenic effects.


Valganciclover (Valcyte) as the same indication as ganciclovir but is a prodrug, therefore it can be given less frequently.


Cidofovir (Vistide) also as the same indications as ganciclovir but is reserved for resistant viruses.  It has higher incidence of more serious ADR, such as nephrotoxicity, neutropenia, and metabolic acidosis.  


Foscarnet (Foscavir) is not a nucleoside.  It treats CMV retinitis in immunocompromised patients when ganciclovir alone has failed.  Often is given in combo with ganciclovir to reduce toxicity.  Also used for acyclovir resistant HSV infections and shingles.  ADRs include acute renal failure, hematologic deficiencies, seizures, cardiac arrhythmias, heart failure, and pancreatitis.  It is used only for treatment, not prevention.  The patient should be hydrated with IV fluids to minimize toxicity, helping to excrete the drug more readily.


Ganciclovir (Vitrasert) implant is an ocular antiviral used for CMV retinitis.   
Influenza Vaccines


The influenza virus vaccine is inactivated.  It provides active immunity to influenza virus strains in the vaccine.  A new vaccine is formulated each year, standardized by the US Public Health Service (contains two influenza A and one influenza B strain).  Should not be used in patients allergic to eggs.  ADRs include flu like symptoms and pain at the injection site.


Thimerosal preservative is in the flu vaccine.  It is a mercury containing compound.  Found in multiple dose viles.  It is a subject of interest because of the adverse effects it may have.  This has led to the use of pre-ordered one-use flu syringes.

Flumist is an intranasal influenza vaccine.  It is a live attenuated vaccine that is almost as effective as the IM vaccine.  Not approved in patients over 50 years old with chronic illness.  ADRs include runny nose, nasal congestion, headache, cough, and increased rate of asthma exacerbation.  It must be kept in a freezer box until use.  Very expensive.

Flu Vaccine Guidelines


Flu vaccine should be given to:

1) patients over 65 years old

2) children aged 6-23 months

3) Pregnant women

4) Patients with underlying chronic medical conditions

5) Healthcare workers

6) Household contacts of patients at high-risk.  
Drugs for Influenza A


Amantadine (Symmetrel) and Rimantadine (Flumadine) inhibit the replication of the influenza A virus only.  Amantadine is reduced by 50% in renally impaired patients.  They can be used for prophylaxis if the vaccine cannot be tolerated or for treatment.  Reduces symptoms of infection and shortens the course of disease.  Viral resistance will occur in up to 30% of patients.  ADRs include N, V, anorexia, insomnia, and dizziness.  Rimantadine has lower incidence of ADRs and no dose adjustment is needed in renal dysfunction.
Drugs for Influenza A and B


Oseltamivir (Tamiflu), for patients over 1 year old, and Zanamivir (Relenza), for patients over 7 years old, block neuraminidase, an enzyme needed for viral release from infected cell.  ADRs include N, V, D, abdominal pain, dizziness, and headache.  They decrease the onset of symptoms and shortens the duration of illness by 1 day only if taken within 36 hours.  These are very costly so they may not be worth it.
Drugs for other Viral Infections


Ribavirin (Virazole) is an aerosol for severe lower respiratory infections due to respiratory syncytial virus (RSV) in children.  It reduces the duration of the disease and allows children to be removed from a ventilator sooner.  Also improves arterial oxygenation.  ADRs include serious pulmonary and cardiovascular effects, conjunctivitis, and rash. 


Ribaviran (Rebetol, Copegus) is pregnancy category X.  It is given in combo with interferon alpha 2b for the treatment of chronic hepatitis C in patients with compensated liver disease.  ADRs include CNS side effects, alopecia, rash, pruritis, GI effects, and bone marrow suppression.  Provides non-FDA approved treatment for various viruses like West Nile, hemorrhagic fever viruses, etc.


Palivizumab (Synagis) is a recombinant drug – monoclonal antibody.  It is a new drug used for the prevention of serious lower respiratory infections caused by RSV in infants and children under two years old.  ADRs include nervousness, fever, fungal dermatitis, eczema, N, V, D, anemia, otitis media, cough, and wheezing.  
Interferon Alfa 


Interferon alfa is a recombinant DNA technology drug with immunomodulating and anti-proliferative effects.  Come in alfa 2a, alfa 2b, and pegylated alfa 2a forms.  Used in the treatment of hepatitis B and C (all forms).  Can also be used in the treatment of certain cancer (all forms) and in anogenital warts (alfa 2a).  ADRs include hematological toxicity, cardiac arrhythmias, and changes in BP, CNS dysfunction, GI distress, chills, fatigue, headache, myalgia, and alopecia.  
