Page 10 of 10

Chapter 10
Virus injects its DNA or RNA into host cell. Cell is now  “programmed” to control the metabolic processes the virus needs to survive. The virus, including the protein coat, replicates in the host cell. When host cell can’t carry out own metabolic functions because of virus, the host cell dies and releases the new viruses into the body to invade other cells.
· Can only replicate in live host

· Hard to kill because they live in live human cell--Killing virus might kill human cell

Viruses that respond to some antiviral therapy include: 
· Influenza A
· Some respiratory viruses
· Herpes viruses
· Cytomegalovirus (CMV)
· (HIV) that causes acquired immune deficiency syndrome (AIDS)
· Hepatitis B
· Some viruses that cause warts and certain eye infections. 
Agents for Influenza A and Respiratory Viruses
Influenza A and Respiratory Virus Drugs
	Drug Name
	Usual Indications

	amantadine (Symmetrel)
	· Treatment of Parkinson's disease; treatment and prevention of respiratory virus infections

	oseltamivir (Tamiflu)
	· Must take Tamiflu within 2 days of symptom onset

· Only agent known to be effective against Avian flu

	ribavirin (Rebetron) (Virazole)
	Treatment of 

· Chronic hepatitis C (with interferon)

· Influenza A 

· RSV (respiratory syncytial virus)

· Herpes simplex virus infections

· Use for minimum 3 days, 
no more than 7 days

	rimantadine (Flumadine)
	· Prevention and treatment of influenza A infections

	zanamivir (Relenza)
	· Treatment of uncomplicated influenza infections

· Inhalation drug-disk inhaler comes with prescription


Therapeutic Actions and Indications

· Agents for influenza A and respiratory viruses prevent shedding of the protein coat and entry of virus into the cell. 
Contraindications and Cautions

· Known allergy

· Pregnant or lactating women;

· Patients with renal or liver disease, which could alter metabolism and excretion of the drug.

Adverse Effects-CNS and GI
· Dizziness, and insomnia; nausea; orthostatic hypotension

· GI upset and nausea, confusion, insomnia, and dizziness.

Clinically Important Drug Interactions

· Increased atropine-like effects if either of these drugs is given with an anticholinergic drug.

· Drugs that dry everything up, including urinary retention
Nursing Consideration
· Known history of allergy to antivirals

· History of liver or renal dysfunction that might interfere with drug metabolism and excretion

· Pregnancy or lactation status.

Baseline physical assessment

· Vital signs (respiratory rate, adventitious sounds, temperature)-assess for S/S of the viral infection
· Temperature

· Heart rate

· Blood pressure (monitor for orthostatic hypotension)

· Urinary output to monitor genitourinary (GU) effects of the drug
· Since they have anticholinergic effect;
· Respiratory status

· Renal and hepatic function tests to determine baseline function of these organs.

Nursing Diagnoses

· Deficient Knowledge regarding drug therapy

· Acute Pain related to GI, CNS, or GU effects of drug

Implementation with Rationale

· Start drug regimen as soon after exposure to the virus as possible 
· Administer the full course of the drug to obtain the full beneficial effects.

· Administer influenza A vaccine before the flu season begins

· Provide safety provisions if CNS effects occur to protect the patient from injury.
· Avoid driving and hazardous tasks

Evaluation

· Monitor patient response to the drug
· Monitor for adverse effects

· Evaluate the effectiveness of drug
· Monitor compliance with the regimen.
Agents for Herpes and Cytomegalovirus
· Painful vesicles that occur in clusters on cornea, skin, and mucous membranes

· 25% of people have genital herpes

· Different strains of Herpes-eyes, mouth nose, genitals-any mucous membranes
· First outbreak usually lasts 2 weeks

· Then random occurrences--varies, outbreaks with stress, menstrual cycle

· Shingles, chickenpox, can result in encephalitis-

· Herpes live in nerves, outbreaks follow dermatomes

Herpes viruses
· Cold sores, encephalitis, shingles, and genital infections. 
Cytomegalovirus (CMV)
· Slightly different from the herpes virus, 
· Might be no symptoms, or S/S: liver damage-fatigue, nausea, jaundice

· Can be a carrier for years without S/S-spread thru sexual, body fluid contact

· Can affect the eye, respiratory tract, and liver and reacts to many of the same drugs. 
· If contracted during pregnancy

· Can also affect fetus: birth defects, brain damage, stillbirth
Agents for Herpes Virus and Cytomegalovirus (CMV)
	Drug Name
	Usual Indications

	acyclovir (Zovirax)
	· Treatment of herpes virus infections 
· Oral, topical (genital herpes), IV 
· Excreted unchanged in the urine-Must be used cautiously in the presence of renal impairment.
· Can cause crystalurea

· Increase fluid to 2000-3000mL/day

	cidofovir (Vistide)
	· Only for treatment of CMV retinitis in AIDS patients

· Associated with severe renal toxicity and granulocytopenia

· Granulocytopenia: A marked decrease in the # of granulocytes. Granulocytes-type of white blood cell filled with microscopic granules--little sacs containing enzymes that digest microorganisms. 

	famciclovir (Famvir)
	· Treat herpes zoster (or shingles) and for recurrent episodes of genital herpes

	foscarnet (Foscavir)
	· Available in intravenous (IV) form only

· ***Only drug that is available IV only***

· Highly toxic to kidneys

· Treatment of CMV and herpes simplex infections in immunocompromised patients

· Mucocutanous acyclovir-resistant herpes simplex

· ***Affects bone development and growth*** and should not be used in children unless the benefit clearly outweighs the risk 

	ganciclovir (Cytovene)
	· Carcinogenic and should be used only with extreme caution in children.

· Long-term treatment and prevention of CMV infection

	valacyclovir (Valtrex)
	· Treatment of herpes virus infections

· Oral agent used for the treatment of herpes zoster and recurrent genital herpes;
· Decrease the risk of infection in healthy partners of herpes zoster patients; and for treatment of cold sores in adults


Therapeutic Actions and Indications

· Drugs inhibit viral DNA replication

· Drugs that combat herpes and CMV inhibit viral DNA replication by competing with viral substrates to form shorter, noneffective DNA chains

Pharmacokinetics

· Cidofovir (Vistide) has proved embryo toxic in animals. 

· Because of the toxicities of all of these drugs, not be used during pregnancy and lactation

· Use only if the benefits clearly outweigh the potential risks to the fetus or neonate.

Adverse Effects

· N&V

· Renal dysfunction and renal failure

· Headache, depression

· Rash and hair loss

Drug to Drug Interactions

· Any other nephrotoxic drugs, since these are nephrotoxic

Nursing Considerations

· Contraindications: 

· History of allergy to antivirals; 

· Renal dysfunction 

· Severe CNS disorders that could be aggravated
· Pregnancy or lactation
· IV drugs, especially, acyclovir (Zovirax), can cause phlebitis

· Monitor IV sites carefully

Implementation with Rationale

· ***Ensure good hydration to decrease the toxic effects on the kidneys.***
· ***Administer the drug ASAP after the diagnosis has been made to improve effectiveness of the antiviral activity***
· Keep topical drugs on hand to take as soon as breakout happens
· Wear gloves to apply topical medication to prevent infecting nurse

· Wear protective gloves when applying the drug topically to decrease risk of exposure to the drug and inadvertent absorption.

· The patient should: Avoid sexual intercourse if genital herpes lesions are present 
· Condoms do not help, since herpes is spread through skin contact, not body fluids

· These drugs do not cure the disease, just speed up healing outbreak
Agents for HIV and AIDS
· The human immunodeficiency virus (HIV) attacks the helper T cells within the immune system.

· Early S/S of acute infection: Fever, rash, myalgia 
· Asymptomatic infection follows acute infection-(duration varies)

· Then persistent, generalized ?????

· Constitutional symptoms-lasting long time:

· Fever lasts more than a month

· Involuntary weight loss

· Chronic fatigue

· Neurologic-dementia s/s

· Secondary infections are biggest problem with HIV--examples:

· ***Pneumocystis Carni Pneumonia--Fungal infection of lungs***

· Disseminated herpes simplex (disseminated-spread over a large area of a body, tissue, or organ)
Reverse Transcriptase Inhibitors

· ***They prevent transfer of information that allows virus to replicate and survive.***

· Do not take if pregnant lactating

· AE-HA, N&V, rash, chills, fever, diarrhea

Protease Inhibitors

· Block protease activity within the HIV virus. 
· Protease is essential for the maturation of an infectious virus; without it, an HIV particle is immature and noninfective. 
· All will harm fetus ---terotagenic  except saquinavir 
Nucleosides

· ***Interfere with HIV replication by inhibiting cell protein synthesis, leading to viral death.***
· AE-HA,  insomnia, dizziness, nausea, diarrhea, fever, rash

· Usually oral or IV
Fusion Inhibitors

· New class of drugs

· Only SubQ
· Prevents fusion of virus with  human cellular membrane, 

· Prevents the HIV-1 virus from entering the cell. 

· Used in combination with drugs from other classes to affect the virus at many points.

· No contraindications
· AE-Adverse effects reported often not distinguishable from effects of disease process: 

· CNS effects of HA dizziness, N&V, diarrhea, and myalgia

HIV and AIDS Drugs
	Drug Name
	Usual Indications

	Reverse Transcriptase Inhibitors-***Prevent transfer of information that allows virus to replicate & survive.***

	delavirdine (Rescriptor)
	· ***Must be used in combination therapy*** regimens because resistant strains develop rapidly when it is used alone

· Causes N&V, diarrhea, rash, chills

	Protease Inhibitors --inhibit HIV replication by inhibiting cell protein synthesis, killing virus.
Usually oral or IV.

	ritonavir (Norvir)
	· Drug interaction if taken with non-sedating antihistamines, sedatives, hypnotics, antiarrhythmics

· Extensively metabolized in liver, and can have even more SE with these drugs

	saquinavir (Fortovase) (Invirase)
	· Only drug that will not harm fetus

· Treatment of adults with HIV as part of combination therapy

	tipranavir (Aptivus)
	· ******Very hepatotoxic

· Need regular  liver function tests to make sure no liver failure 
· Many drug interactions

	Nucleosides-***Interfere with HIV replication by inhibiting cell protein synthesis, leading to viral death.***

	abacavir (Ziagen)
	· Serious to fatal hypersensitivity reactions have occurred

· ***Must be stopped immediately at any sign of a hypersensitivity reaction (fever, chills, rash, fatigue, GI upset, flu-like symptoms)***

· Combination therapy for the treatment of adults and children with HIV

	zalcitabine (Hivid)
	· Taken as monotherapy when AZT stops working/not tolerated

· Treatment of advanced infections in adults with HIV as part of combination therapy


	zidovudine [AZT] (Retrovir, Aztec)
	· ***Oral or IV only***

· Monitor CBC count for anemia and granulocytopenia

· Monitor CD4 count (WBC)

· Hig
h CD4 counts=drug is working because virus is not killing CD4 cells

· Protect drug from light to prevent deterioration

· If can’t tolerate AZT, or stops working can take zalcitabine (Hivid)

· Treatment of symptomatic HIV in adults and children as part of combination therapy
· Prevention of maternal transmission of HIV-can be taken when pregnant

	Fusion Inhibitor-Prevents fusion of virus with  human cellular membrane,  Prevents the HIV-1 virus from entering the cell. 

	enfuvirtide (Fuzeon)
	· Only SubQ

· Part of combination therapy in treatment of HIV patients with evidence of HIV replication despite antiretroviral therapy


Nursing Considerations for all HIV Antiviral Drugs
· Allergy to antivirals

· Renal or hepatic dysfunction that might interfere with the metabolism and excretion of the drug; and

· Pregnancy or lactation

· Baseline VS, inc .temp , assessment, and CBC

· Check results of a complete blood count (CBC) with differential to ***monitor bone marrow activity ***and T-cell number to indicate effectiveness of the drugs.
Implementation with Rationale

· Monitor renal and hepatic function before and periodically during therapy to detect renal or hepatic function changes and arrange to reduce dosage or provide treatment as needed.

· VERY IMPORTANT TO FOLLOW REGIMEN ACCURATELY AND COMPLETELY-- Ensure that the patient takes the complete course of the drug regimen and takes all drugs included in a particular combination to improve effectiveness of the drug and decrease the risk of emergence of resistant viral strains.

· HA, fatigue, breathing problems need to be reported to DR

· GI upset is very common

· Monitor effectiveness or drugs

Monitor effectiveness of teaching by asking them to repeat instructions back to nurse

· Drugs Used to Treat Hepatitis B
· Hepatitis B is a serious to potentially fatal viral infection of the liver. 
· Can be spread by blood or blood products, sexual contact, or contaminated needles or instruments. 
· Health care workers are at especially high risk for encountering hepatitis B due to needle sticks.

· Antiviral drugs that specifically inhibit reverse transcriptase in the hepatitis B virus and cause DNA chain termination, leading to blocked viral replication and decreased viral load 

· Close to eradicating Hepatitis B because of newborn immunizations

· Used to use interferons, to treat Hepatitis B, now have newer drugs

Therapeutic Actions and Indications

· Both drugs decrease the viral load of hepatitis B by preventing viral replication through the blocking of reverse transcriptase.

Contraindications and Cautions

· Any known allergy to the drugs 

· Lactation, because of potential toxicity to the nursing baby. 

· Caution with renal impairment, pregnancy, and severe liver disease.

Adverse Effects

· ***Headache, dizziness, nausea, diarrhea, and elevated liver enzymes***
Clinically Important Drug Interactions

· There is an increased risk of renal toxicity if these drugs are taken with other nephrotoxic drugs.

Hepatitis B Drugs
	Drug name
	Usual Indications

	adefovir (Hepsera)
	· Treatment of hepatitis B with evidence of active viral replication and persistent elevations in liver enzymes

	entecavir (Baraclude)
	· Treatment of chronic hepatitis B in adults with evidence of active viral replication and persistent liver enzyme elevations


Nursing Considerations
· Renal dysfunction, which could be exacerbated by the nephrotoxic effects of these drugs; 

· Severe liver impairment, which could affect the metabolism and exacerbate the liver toxicity of these drugs; 

· Monitor renal and liver function tests before therapy and during therapy

· History of allergy to adefovir or entecavir; 

· Pregnancy and lactation, because the potential effects of these drugs on the fetus or baby are not known.

· Baseline VS inc. temp, physical, and CNS assessment 
· Do not run out of this drug, but to take it continually because acute exacerbation of hepatitis B can occur when the drug is stopped.

· Use barrier contraceptives because the potential adverse effects of this drug on the fetus are not known.

· Breast-feeding to find another method of feeding the baby while using the drug, because the potential toxic effects on the baby are not known.

· ***These drugs do not cure the disease, only treat it-will always have Hepatitis B***
·  Still a risk of transferring the disease, so the patient should continue to take appropriate steps to prevent transmission of hepatitis B.

· Note: Body can be cured  of Hepatitis A

Evaluation

· Monitor patient response to the drug (decreased viral load of hepatitis B).

· Monitor for adverse effects (liver or renal dysfunction, headache, nausea, diarrhea).

· Evaluate the effectiveness of the teaching plan (patient can name the drug, dosage, possible adverse effects to watch for, and specific measures to avoid adverse effects).

