Antivirals Study Sheet
1. What is our best way to fight viral infections?

Vaccines

2. Why is an HIV vaccine difficult?

Virus is infecting cells

3. Acyclovir is the drug of choice for what?
HSV and varicella Virus

4. What is acyclovir MOA?

Inhibition of DNA synthesis by blocking DNA elongation

5. T/F Acyclovir is a component of nucleic acids?

True

6. Why is acyclovir useful to kill viruses but doesn’t harm humans?

Has to be activated by enzymes (kinases) which are different in humans and viruses

Not incorporated into DNA of host cell so it is not incorporated into healthy cells of the host.  There is more affinity for viral DNA.

7. How is resistance developed to acyclovir?

Down regulation of viral thymidine kinase

8. Can acyclovir be absorbed topically?

NO

9. How is it excreted?

GF and tubular excretion in the kidney

*Renal damage = adjustment

10. What are adverse effects?

GI effects

HA

Inflammation

Phlebitis

Nephrotoxicity

Burning or stinging where applies topically

11. What is Valacyclovir? (Valtrex)

Valine ester of acyclovir.  Pro-drug that is converted to acyclovir.

Used orally for varicella and HSV

**Can cause thrombotic thrombo. Purpura in immunosuppressed pt.

SE: N and V, HA, Vertigo

12. What is Ganciclovir used for?

CMV and herpes (CMV retinitis)

Same MOA as acyclovir

13. How can you admin, gancyclovir effectively?

Valine ester (valganciclovir) improves GI absorption

14. Is this toxic?

Yes, causes bone marrow suppression leading to granulocytopenia, etc.  It is exacerbated when used with ACT for HIV (must monitor blood counts)

Teratogenic

Inhibits spermatogenesis

15. How is it admin.?

Powder for IV infusion

Tablets

Intraocular implant (can use high dose because it doesn’t enter systemic circulation)

16. What is famcyclovir?
Ester of penciclovir

Well tolerated

Can be used topically for herpes labialis

17. What is Cidofovir?

New drug used for CMV, HSV, VZV, and for retinitis in HIV pt.

18. What are SE?

Granulocytopenia so neutrophils must be counted.  If below 500ml, d/c drug

Renal damage

Probenicid reacts with drug and may cause renal damage

Must used hydration and admn. Slowly

19. FOscarnet is used for………

CMV

Acyclovir resistant HSV

20. How does it work?

Binds to DNA polymerase and reverse trans. Enzyme which blocks enzyme activity

21. SE of it?

Nephrotoxic, hypocalcemia, hypokalemia, hypomagnesemia, hypo or hyperphos.

Fever, anemia, nausea, diarrhea

22. What is ribovirin used for?

RSV, influenza A and B and HSV, pneumonia, lassa fever, Korean hemorrhagic fever, Hep C with interferon alpha

23. How does it work?

Inhibits viral replication which changes nucleoside pool and inhibits mRNA synthesis

24. What considerations must be taken with given IV?

May cause hemolytic anema

Should not be given to pregnant women and they should not admin. it to others

25. What is Palivizumab used for?

Prevention of RSV

May cause liver injury

26. Fomivirsen is used for…….

CMV retinitis

27. How does it work?

Causes inhibition of protein synthesis by anti-sense mechanism

28. How is it given to CMV pt.?

Intra ocular

29. What are SE?

Iritis, cataracts, increase in IOP

30. Aantidine and Rimantidine are used for what virus?
Influenza A (not B)

31. What is the MOA?

Prevent uncoding of virus inside of host cell, preventing reproduction

32. How is resistance mediated?

Mutations of M2 protein

33. How is amantidine excreted?

Unchanged in urine, dose must be adjusted in pt. with renal disease

34. How is rimantidine metabolized?

Liver and excreted by kidneys

35. Why do flu vaccines need to be constantly changed?

The virus mutates frequently

Usually you take a combo of previous viruses to cover your bases

36. What are SE of these 2 drugs?
Nervousness, dizziness, insomnia, GI intolerance, difficulty concentrating (amantidine)

37. Amantidine with anticholinergics can cause what?

Psychotic reactions

38. If a pt. experiences swelling an SOB, you should know that Amantidine may cause…….

CHF

39. Oseltamivir and Zanamivir inhibits what?

Influenza A and B

New viral particles are not released from host cell, which reduces spread

40. When do you need to start treatment?

12-18 hours, ASAP

It will reduce symptoms

41. Osteltamivir is also called what?

Tamiflu

42. What are SE of Zanamivir?

Cough and throat irritation

43. Hepatitis A will make you sick for about how long?

6 months

**No chronic infection

44. There are vaccines for which Hep?

A and B

45. He B and C may cause what?

Chronic infection

Liver issues

46. What is the number one cause of liver transplant?

Hep C

47. Interferon alpha inhibits what?

Viral penetration and uncoating, synthesis and translation of viral mRNA, blocks capping of viral mRNA, and blocks assembly and release of new viral particles

48. Besides HEP B and C, what is this used for?

CMV, HSV, VZV, genetal warts

49. What are SE of Interferon?

Flu like symptoms, anorexia, weight loss, abdom. Pain, diarrhea, cough, depression

50. How is it given?

IV or SC

Long treatment for chronic Hep

51. What extends the half life of interferon when conjugated?

Polyethylene glycol

52. How do you know if the treatment is working?

Test for viral mRNA (should be gone)

Test for transaminase

53. Is treatment always successful?
No, high failure rate

54. For treatment of Hep B, interferon needs to be combines with…….

Lamivudine, Adefovir, Entecavir

55. Why is Adefovir not used for HIV?

Too toxic when used at HIV doses

56. Trifluridine and Vidarabine are not used much.  Why?
Toxic

Only used for eye infections

SE: lacrimation, photophobia, burning sensation

57. HIV infects what cells?
CD4

58. Which cells does it infect but not kill?

Macrophages ad microglial cells

59. T/F HIV is a single stranded RNA virus.

True

60. When is HIV considered AIDS?

CD4 counts below 200cell/um

61. What are potential targets of HIV therapy?

Disruption of CD4 binding (fusion inhibitors)

Inhibition of reverse transciptase

Inhibition of HIV integrase

Inhibition of HIV protease

62. What is the new HIV fusion inhibitor?

Enfurvirtide

63. How does Zidovudine work? (NRTI)
Thyamidine analogue that inhibits HIV reverse transcriptase and cause chain termination of DNA molecule

64. SE of Zidovudine?
Severe anemia, neutropenia, 

*Effects exacerbated by B12 or folic acid defeiciency or use of myelosuppressing or nephrotoxic drugs (erythropoietin will not be formed by kidney)

65. How are SE treated?

Blood Transfusion

66. How can you minimize frequency of blood transfusion?

Granulocyte colony forming factors and epoetin alpha

67. General SE of NRTIs?

Lactic acidosis, anorexia, nausea, vomiting, diarrhea, abdom. Pain, insomnia, anxiety

68. What drugs interact with Zidovudine?

Dapsone:

Pentamidine:

69. In the case of NRTI, when the reverse trans. becomes resistant to one, it still may be sensitive to another because the resistance does not affect the affinity to another drug (this is important).  This is why multi drugs are used.

70.  How does Didanosine work?

Analogue of inosine that inhibits HIV reverse transcriptase and cause chain termination of DNA molecule

71. SE of Didanosine?

Pancreatitis
Diarrhea

Peripheral neuropathy

Chills or fever, rash, itching

72. SE of Zalcitabine?

Peripheral neuropathy, pancreatitis

73. How do NNRTIs work?

Inhibit HIV 1 RT, but do not bind to HIV 2 RT or human DNA Polymerase

74. T/F  When resistance develops to a NNRTI, patient can just take another one.

False, pt. needs to take a break from it and start at another time.

75. Induce P450

Nevirapine and Efavirenz

Lowers serum levels of other drugs

76. Inhibit P450

Delavirdine

Increase serum levels of other drugs

Benzos especially

77. Liver damage

Nevirapine

78. GI disturbances

Delavirdine

79. Reduce serum levels of NNRTIs

Rifampin, rifabutin, St. John’s wort

80. CNS effects and teratogenic
Efavirenz

81. What are the most effective drugs against HIV?

Protease inhibitors

82. Common SE of PIs?

Hyperglycemia within 2 months

Fat redistribution: pseudo-Cushings syndrome but normal cortisol levels

Hyperlipidemia: increase levels of cholesterol and triglycerides, can increase risk for CV disease, pancreatitis, atherosclerosis
Increased Bleeding in hemophilic pt.

Bone loss and increase serum level of serum tranaminases (liver damage)

Inhibit P450 (increase in other drug levels)

PI metabolism depends on P450 enzymes: PI levels are increased by ketoconazole and clarithromycin and reduced by rifampin, rifautin, phenobarb, carbmazepine, St. John’s Wort

83. This is the main point De Los Santos wanted to make (according to him)

Lopinavir combined with Ritoavir are used together even though the only action is that  lopinavir levels increase.  If used alone, less SE are seen.

84. What is Enfuvirtide MOA?

Binds to viral qp41 protein inhibiting fusion of the viral envelop with CD4 t cells

85. Main SE?

Pain at injection site

Hypersensitivity reactions

Increases risk of pneumonia (be aware for cough and other symptoms)

Very expensive and production is too small

