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Anti-Viral drugs
• Many antiviral drugs are Purine or 

Pyrimidine analogs.

• Many antiviral drugs are Prodrugs.
– They must be phosphorylated by viral or 

cellular enzymes in order to become active.

• Anti-viral agents inhibits active 
replication
– so the viral growth resumes after drug 

removal.



Anti-viral drugs
• Current anti-viral agents do not eliminate 

non-replicating or latent virus

• Effective host immune response remains 
essential for the recovery from the viral 
infection



Anti-viral drugs

Stages of viral replication

• Cell entry – attachment                                               

- penetration 

• Uncoating

• Transcription of viral genome

• Translation 

• Assembly of virion components

• Release 



Ιός της γρίπης

Nicholson 2018



Aντι-ιικά για γρίπη

Nicholson 2018



• Η πλειοψηφία όσων ασθενούν με γρίπη 

– νοσούν για 3 έως 7 ημέρες και 

• η υγεία τους αποκαθίσταται πλήρως 

Πλειοψηφία=ήπια νόσος !!!



• οι θάνατοι αφορούν κυρίως άτομα με υποκείμενα νοσήματα 

• ΕΜΒΟΛΙΑΣΜΟΣ = SOS

– Άσθμα κι άλλες αναπνευστικές ασθένειες, καρδιαγγειακά νοσήματα

– Διαβήτη, νοσήματα του ήπατος

– Νεφροπάθειες, νευρολογικά νοσήματα

– Kαρκινοπαθείς και άλλοι ασθενείς σε ανοσοκαταστολή

– Έγκυες & παχύσαρκοι

Rx σε ΑΤΟΜΑ  ΚΙΝΔΥΝΟΥ
επιδείνωση χρονίων νόσων



Αmantadine και Rimantadine

• Δραστικά έναντι γρίπης Α, αλλά όχι Β
• Πρόληψη & Rx 

– 50% για μόλυνση, 70-90% σε νόσησης από ιό Α

• ΔΕΝ ΧΡΗΣΙΜΟΠΟΙΟΥΝΤΑΙ ΛΟΓΩ ΑΝΤΟΧΗΣ
– A H3N2 από το 2003, παγκόσμια κατανομή

• Ριμανταδίνη ΟΧΙ στην Ελλάδα



ΑΝΤΙ-ΙΪΚΑ ΦΑΡΜΑΚΑ-ΓΡΙΠΗ



ΑΝΤΙ-ΙΪΚΑ ΦΑΡΜΑΚΑ-ΓΡΙΠΗ

• Αναστολείς της Νευραμινιδάσης
• Ζαναμιβίρη (Zanamivir-Relenza)

• Οσελταμιβίρη (Oseltamivir-Tamiflu)



Relenza® (zanamivir for inhalation)
Rotadisk® and Diskhaler®

Rotadisk 
Inhalatio
n Powder

Cover

Mouthpiece Piercing Needle



Δίνουμε Αντιγριπικά & πότε;

• Πυρετός + βήχας σε περίοδο γρίπης = Rx 

σαν γρίπη σε high risk groups

• Χωρίς εργαστηριακή επιβεβαίωση 



Rx σε αυξημένου κινδύνου για την εμφάνιση επιπλοκών 

Rx σε όλους

ΣΥΣΤΑΣΕΙΣ ΓΙΑ Rx



ΟΦΕΛΗ ΘΕΡΑΠΕΙΑΣ-OSELTAMIVIR

• Όταν δοθεί εγκαίρως

– πρώτες 24-30 ώρες

•  διάρκειας νόσου  0.5-3 ημέρες

•  διάρκειας απέκκρισης ιού

•  σοβαρότητας νόσου

•  % επιπλοκών

MMWR 2008:57(RR-7):1;Cooper NJ etal. BMJ 2003;326; Aoki FY et al. J Clin Virol 
2009;44:255; Nicholson KG et al. Lancet 2000;355:1845; Hayden FG et al. NEJM 
1997;337:874; Lancet 1998;352:1877; Jefferson T et al. BMJ 2014;348:g2545
Treanor JJ et all JAMA 2000;283:1016; Kaiser L et al. Arch Intern Med 2003;163:1667



Figure 2. The reduction in days of illness duration with earlier treatment with oseltamivir 75 

mg twice a day in comparison with delayed treatment at 48 h (intent-to-treat infected 

population). 

Aoki F Y et al. J. Antimicrob. Chemother. 2003;51:123-129

©2003 by Oxford University Press



ΟΦΕΛΗ ΘΕΡΑΠΕΙΑΣ

Gaglia MA et al. Clin Infect Dis. 2007;45(9):1182.

• Μόνο 13% των ασθενών καλούν ιατρό < 48 hrs!!!

Ison G et al. Lancet Inf Dis 2014



ΟΦΕΛΗ ΘΕΡΑΠΕΙΑΣ-OSELTAMIVIR

•  σοβαρότητας νόσου

•  % επιπλοκών

• Αλλά…

• Μετα-αναλύσεις με αντικρουόμενες απόψεις

Treanor JJ et all JAMA 2000;283:1016; Kaiser L et al. Arch Intern Med 2003;163:1667

Heman MA et al. CID 2011;53:277; Jefferson T et al. BMJ 2014;348:g2545



ΜΕΤΑ-ΑΝΑΛΥΣΗ 2014 - Οσελταμιβίρη

Jefferson T et al. BMJ 2014;348:g2545







• oseltamivir in adults with influenza 

• time to clinical symptom alleviation, 

• risk of lower respiratory tract complications, 
and admittance to hospital, 

but

• increases the occurrence of nausea and vomiting.



Νοσηλευόμενοι ασθενείς & early Rx



Νοσηλευόμενοι ασθενείς & late Rx
? Διάρκεια Rx



ΖΑΝΑΜΙΒΙΡΗ

• Ενδοφλέβια μορφή σε κλινικές μελέτες

• Φάσης ΙΙ μελέτη Harvard
– 130 pts w influenza received zanamivir

• mdn of 5 days, mdn 4.5 days after onset

– 83% ICU, A/H1N1 pdm09 71%

– 28 day all mortality rate 17%

– 93 pts (+) at baseline by q PCR 
•  1.42log10 c/mL after 2 days of Rx

Marty F et al. JID 2014;209:542



ΔΟΣΟΛΟΓΙΑ

• Διάρκεια 5 ημέρες 
–  σε σοβαρή νόσο/ανοσοκαταστολή

• ? Υψηλότερες δόσεις για σοβαρή νόσο



Clin Infect Dis. 2013 Dec;57(11):1511-9







Oseltamivir
Ανεπιθύμητες ενέργειες

• Γαστρεντερικό

– ναυτία

– Έμετος

• Λήψη μαζί με φαγητό

• ? Εγκεφαλίτιδα, self injury, delirium

– Ιαπωνία, παιδιά 2006

• Αλλεργικό εξάνθημα



Zanamivir
Ανεπιθύμητες ενέργειες

• Εισπνεόμενο – ΠΡΟΣΟΧΗ !!! σε άσθμα & ΧΑΠ 

– Βρογχόσπασμος

• < 5% διάρροια, ναυτία, βήχας, κεφαλαλγία &
ζάλη

• Ηπατικές διαταραχές σε iv μορφή

Kiatboonsri S et al. CID 2010;50:620



Zanamivir
Ανεπιθύμητες ενέργειες

Kiatboonsri S et al. CID 2010;50:620



Influenza, new med!



Influenza, new med!



Influenza, baloxavir!



Influenza, baloxavir!



Influenza, baloxavir!



Peramivir, Laninamivir



Άλλες επιλογές για γρίπη
ερευνητικό επίπεδο μόνο…

Hayden FG. (2012) Infl & Oth Resp Viruses
Nicholson 2018



HAI …nitazoxanide



Polymerase inhibitors



DAS 181, Recombinant fusion protein

Chemaly OFID 2018



Συνδυαστική Rx



Oseltamivir
Αντοχή

• Oseltamivir σε παιδιά

• Μεταλλαγμένα ανθεκτικά στελέχη

– Έως και 500 Χ  in vitro αντοχής

• 4η ημέρα θεραπείας και μετά

• ? Μετάδοση ιού μετά «θεραπεία»

Kiso M et al. Lancet 2004. 364:733-4



A H1N1pdm09

• Αντοχή - μετάλλαξη H274Y

• Ιαπωνία, ΗΠΑ, Κίνα, Σιγκαπούρη, Βιετνάμ, 
Δανία, Αυστραλία

• 37 στελέχη ΗΠΑ

– 76% σε ανοσοκατεσταλμένους

– 89% σε άτομα με λήψη οσελταμιβίρης

– Επιδημίες σε νοσοκομείο, hem/onc pts

– μετάδοση στην κοινότητα
Emerg Infect Dis. 2011;17(2):255.
N Engl J Med. 2010 Jan;362(1):86-7.



H274Y mutation



ΕΛΛΗΝΙΚΗ ΜΕΛΕΤΗ

Kossyvakis A et al. EJCMID 2017



ΠΡΟΣΟΧΗ ΣΕ 
ΑΝΟΣΟΚΑΤΕΣΤΑΛΜΕΝΟΥΣ

Kossyvakis A et al. EJCMID 2017





ΚΟΙΝΟ ΚΡΥΟΛΟΓΗΜΑ

• συμπτώματα παρόμοια με της γρίπης

• ΔΔ δυσχερής στα παιδιά



Μελέτη Pasteur, Ελλάδα



Αντι-ιικά, RSV
Ribavirin : RSV

• Distribution in all body tissues, except 
CNS 

• Administration : Oral, IV, Inhalational 
in RSV.

• Anemia and jaundice are adverse 
effects

• Not advised in pregnancy.



Αντι-ιικά, RSV
Therapeutic uses Ribavirin

Ribavirin ->drug of choice for:

• RSV bronchiolitis and pneumonia in 
hospitalized children (given by aerosol)

• Lassa fever 

alternative drug for:

• Influenza, parainfluenza, measles virus 
infection in immunocompromised patients



Αντι-ιικά, RSV

Nicholson 2018



HERPES SIMPLEX VIRUS 
(HSV)



HSV, Rx

• 3 preferred nucleoside analogues, oral meds

• acyclovir 

• valacyclovir

• famciclovir



Anti-viral drugs
Acyclovir  &  Congeners :

• all are guanine nucleoside analogs.

• Valacyclovir - prodrug of ACV - bioavailability.

• Famciclovir ->hydrolyzed to Penciclovir-> greatest 

bioavailability

– Penciclovir is used only topically –Famciclovir-> pos



HSV, Rx 
3-phosphorylation-TK enzyme -> nucleotide analogs
-> inhibits DNA polymerase -> only replicating virus 



HSV, Rx

• acyclovir 

• Greatest activity against HSV1, 2

• valacyclovir, famciclovir

• greater oral bioavailability > ACV

• dosed less frequently

• more expensive



HSV, Rx

• acyclovir

• Only one that can be given intravenously

• Topical formulations available for herpes labialis

• ACV X 5/d, PCV X 9/d 

• Penciclovir = related compound - oral  



HSV 1, 2 - pos Rx

• Severe 1ry gingivostomatitis

• Genital HSV, proctitis

• Long term prophylaxis for recurrences



HSV, Rx

• acyclovir beneficial if started early during 1ry HSV

• most data from young children!

• 72 children w HSV gingivostomatitis start within 3 days- 200mgx5

• Earlier disappearance of fever 1d vs 3d

• Shorted duration of lesions 1d vs 4d

•  duration of odynophagia 4d vs 7d

•  viral shedding 1d vs 5d

Amir J et al BMJ 1997



HSV 1, 2 – i.v. Rx
ACV only

• IV Rx w Acyclovir (slow infusion):

• Encephalitis & meningitis, systemic dz, immunocoompromised

• Acute retinal necrosis

• Neonatal dz (20mg/kg q8h for 14-21 days)

• Esophagitis (5-10mg/kg q8h for 5 days)

• Watch --> crystalluria --->  Cr

• Maintain adequate hydration



Adverse effects of Acyclovir

• Malaise, HA, N/V, LFTs, CNS

• Nephrotoxicity  - crystalluria, 

haematuria, renal insufficiency

– Maintain adequate hydration



HSV encephalitis- Rx

• Acyclovir, 10 mg/kg iv q8 hrs 14-21 days

• Mortality 28% at 18 months post Rx

– Predictors of adverse outcome

• Age > 30 years, 

•  level of consciousness, GCS < 6

• Sx duration before starting ACV > 4 days

– If < 4 days mortality -> 8%



HSV, i.v. Rx, severe Dz

• disseminated, pneumonitis, or hepatitis, CNS dz
• IV acyclovir 5 to 10 mg/kg iv q8 hrs x 2 to 7 days or until 

clinical improvement is observed, 

• followed by pos Rx to complete at least 10 days of 

• HSV encephalitis -> 21 days of iv Rx.

• ACV dose adjustment in impaired renal function



HSV Keratoconjuctivitis

 Trifluridine (Viroptic® 1% ophthalmic)

 1 drop q2h (max 9 drops/day)

 Active against acyclovir resistant strains

 Also active against vaccinia virus and smallpox



Recurrent HSV 1 - Rx

• Episodic Rx

• Must be initiated quickly – watch for prodromal Sxs

• Chronic Suppressive Rx

• No Rx

• ? Prophylactic approach



Recurrent HSV 1 – Rx
Herpes labialis

• Topical Rx for HSV labialis

• Modest benefit at best, Penciclovir study, n = 1573

• Cream q 2 hrs x 4 d vs placebo

•  time to healing 4.8d vs 5.5d

•  duration of pain 3.5d vs. 4.1d

• Other agents, docosanol, banzalconium - ? 

Spruance SL et al. JAMA 1997



Recurrent HSV 1 – Rx
Herpes labialis

• Episodic Rx for HSV labialis, asap

• ACV 200-400mg x 5

• FCV 750mg bid x1 day or 1500 x1 

• VCV 2g bid x 1 day

Spruance SL et al. JAMA 1997



Recurrent HSV 1 – Rx
Herpes labialis

• Chronic suppressive Rx for HSV 

• Frequent, bothersome recurrences

• Serious systemic complications

• Erythema multiforme, eczema herpeticum, recurrent aseptic 

meningitis

• If no specific prodrome

• Does not change natural hx of dz

Spruance SL et al. JAMA 1997



HSV, Rx
Genital HSV-1st episode



HSV, Rx
Genital HSV-episodic Rx for recurrences



HSV, Rx
Genital HSV-suppressive Rx for recurrences



HSV, Rx
Genital HSV in HIV - episodic Rx 



HSV, Rx
Genital HSV in HIV - suppressive Rx



Genital HSV, Prevention
daily suppressive Rx 



Acyclovir R-HSV



Acyclovir R HSV



Famciclovir Resistance

 Mutations in viral TK or DNA polymerase

 Cross-R with ACV in TK negative strains

 May still have activity in TK altered strains



HSV in pregnancy
recurrent Genital but no Sxs->start at 36 wks



Genital HSV, Prevention
investigational strategies

• HSV vaccines

• Preventive & therapeutic

• Tenofovir Disoproxil Fumarate gel or oral

• Pre-exposure Prophylaxis (PrEP) in studies for HIV prevention 

•  HSV acquisition by 46%, no  in shedding if HSV-2 sero(+)



Αντιμικροβιακή χημειοπροφύλαξη
intermediate risk-NCCN 2019



Αντιμικροβιακή χημειοπροφύλαξη
Υψηλός κίνδυνος-Cancer, NCCN 2019



Candidate HSV antivirals

• Inhibitors of helicase-primase enzyme

• BILS 179 BS, BAY 57-1293, ASP1251 

(amenamivir) – effective in murine models



EPSTEIN-BARR VIRUS 
(EBV)



EBV & Rx

• Supportive , iv ACV may have modest benefit

• Effect on replication but not on latent stage, ? EBV-HLH

• Corticosteroids indicated in certain scenarios

• Airway obstruction

• Consider steroids (no data) in 

• life threatening infection e.g. liver failure

• Autoimmune hemolytic or aplastic anemia



EBV & Rx

• EBV-PTLD, malignancies, ACV, GCV may prevent

• Adoptive cell Rx w cytotoxic T-lymphocytes (CTL)

• ? IL-2, IFN-a, IVIG

• Immunization 

• GP350/220 vaccine against EBV cancers-safe immunogenic

• Did not prevent infection

Odumade et al Clin Microbiol Rev 2011



CYTOMEGALOVIRUS
(CMV)



CMV – Rx

• NO in immunocompetent -> self-limited illness

• If severe can use GCV or val-GCV or Foscarnet

• Ganciclovir iv – Valganciclovir pos

• toxicities!!! ---> bone marrow, kidneys

• if Resistance --> foscarnet, cidofovir



Ganciclovir Mechanism of Action 

 Competes w deoxy-guanosine 

triphosphate similar to acyclovir

 However in CMV, viral-encoded 

phosphotransferase converts to 

ganciclovir triphosphate

 Unlike acyclovir, ganciclovir contains a 

3’-hydroxyl group, allowing for DNA to 

continue



Ganciclovir (Cytovene®)

 Oral, intravenous, and intraocular 

 Spectrum: 

 CMV (10X potency of acyclovir)

 EBV (10X potency of acyclovir)

HSV/VZV (equal to acyclovir)

Human Herpesvirus 6



Ganciclovir-AEs

 Reversible pancytopenia (most common)

 Fever, Rash 

 Phlebitis 

 Renal dysfunction

 Confusion, Psychiatric disturbances

 Seizures



• Myelosuppression – Neutropenia 
and thrombocytopenia 

Adverse effects of Ganciclovir



Vanganciclovir (Valcyte®)

 L-valyl prodrug of ganciclovir

 Available orally only

Quickly hydrolysed after absorption

 Spectrum: similar to ganciclovir

 Adverse effects: similar to ganciclovir



(Val)ganciclovir

 Resistance

 Mutations in the viral protein kinase (UL97)

 Responsible for monophosphorylation

 Confers resistance to ganciclovir alone

 Mutations in the viral polymerase gene (UL54)

 May show cross resistance to similar antivirals



Foscarnet – Mechanism of Action

 Trisodium phosphonoformate hexahydrate

 Inorganic pyrophosphate analog

 Does not require thymidine kinase

 Works on HSV strains deficient of this enzyme, directly inhibits 

viral DNA and RNA -polymerase and viral inverse transcriptase  



Foscarnet – Mechanism of Action

 Selective inhibition at the pyrophosphate binding 

site on virus-specific DNA polymerase

 Non-competetive inhibitor

 Does not affect cellular DNA polymerase

 Resistance by alterations to viral DNA polymerase 

 Not caused by thymidine kinase alterations

 Does not cause cross resistance to ganciclovir or cidofovir



Foscarnet (Foscavir®)

 Intravenous only – controlled infusions

 Spectrum: 

 CMV including ganciclovir resistant strains, acyclovir 

resistant HSV or VZV, EBV, Influenza A and B, HBV, and HIV



Adverse effects of Foscarnet

• Hypocalcemia and hypomagnesemia 
– chelation of the drug with divalent cations

• Neurotoxicity
– headache, hallucinations, seizures 

• Nephrotoxicity
– acute tubular nephrosis, interstitial nephritis

• Can require dialysis

• Other -> nausea, vomit, anemia, arrhythmias, neutropenia



Foscarnet (Foscavir®)

  dose in renal failure

 Saline loading (adequate hydration)

 Appropriate renal dosing adjustments 

 Avoidance of concurrent nephrotoxic medications



Cidofovir – Mechanism of Action

 Acyclic nucleoside phosphonate derivative

 Phosphorylation not dependent on viral kinases

 May actually enhance activity to TK deficient strains

 Selective inhibition of CMV DNA 

 Active drug as cidofovir diphosphate

 DNA polymerase

 Incorporation into viral DNA chain results in 

reductions of the rate of viral DNA synthesis



Cidofovir (Vistide®)

 intravenous only

 Spectrum: 

 CMV including acyclovir and foscarnet resistant 

strains, HSV 1 and 2, VZV, EBV, HHV-6, HHV-8

 Also has activity against DNA viruses: papilloma 

virus, polyomavirus, poxvirus, and adenovirus



Cidofovir (Vistide®)

 Must be avoided in preexisting renal impairment

 AEs: nephrotoxicity (dose-limiting), neutropenia, 

metabolic acidosis

 Must be given with adequate hydration and PO 

probenecid---see labeled dosing directions



Cidofovir Resistance

 Due to point mutations in viral DNA 
polymerase in CMV, pox, and adenovirus

 Confers resistance to GCV in CMV

 Foscarnet activity not affected by 
cidofovir resistance

 Still active against UL97 mutation

 Not active against the UL54 mutation



Dosing for CMV

Load Maintenance

Ganciclovir 5mg/kg IV q12

X 14-21 days

5 mg/kg IV daily

1 g PO TID

Valganciclovir 900 mg PO BID

X 21 days

900 mg PO daily

Foscarnet 90 mg/kg IV q12

X 14-21 days

90-120 mg/kg IV 

daily

Cidofovir 5 mg/kg IV qwk

X 2 doses

5 mg/kg IV every 

2 weeks



Dosing for Resistant HSV/VZV

Drug Dosage Duration

Acyclovir-Resistant Herpes Simplex
(severe infection, immunocompromised)

Foscarnet 40 mg/kg IV q8hrs 14-21 days

Acyclovir-Resistant Zoster
(not FDA approved)

Foscarnet 40 mg/kg IV q8hrs 10 days



CMV reactivation or dz

Surveillance = weekly monitoring by PCR-> if viremia w no 
Sxs -> Pre-emptive Rx – at least 2wks & until PCR (-) 



Doses of antivirals in CMV



anti-CMV immunoglobulin to prevent severe congenital infection?

N Engl J Med 2005; N Engl J Med 2014; 370:1316.

Congenital 
CMV disease

1 (3%) 7 (50%) 6 (16%) 19 (40%)



CMV – investigational/new agents

• Brincidofovir

• Letermovir

• Viral terminase subunit Pul56

• Large RTC in HCT, good safety profile, no 

myelosuppression, V236M mutation in low dose

• Maribavir

Chemaly et al NEJM 2014, Lischka P et al JID 2016, Marty fm et al 



CMV – investigational/new agents

Chemaly et al NEJM 2014, Lischka P et al JID 2016, Marty fm et al IDWEEK 2017



CMV – investigational/new agents

Chemaly et al NEJM 2014, Lischka P et al JID 2016, Marty fm et al IDWEEK 2017



CMV – letermovir
prophylaxis for CMV-seropositive adult recipients of 

allogeneic HCT

Chemaly et al NEJM 2014, Blood Adv. 2018;2:2159-2175



CMV vaccine

• MF59-adjuvanted CMV glycoprotein B subunit 

vaccine had 40-50% efficacy in recent trials

• Likely no vaccine for several yrs

Vaccine 2016;34:313.



Varicella- Zoster Virus, 
VZV



Neonatal Varicella

• Zoster immunoglobulin ->

• to susceptible pregnant women

• w contact with suspected varicella cases



Neonatal Varicella

• Zoster immunoglobulin -> to infants

• whose mothers develop varicella

• during the last 7 days of pregnancy or

• the first 14 days after delivery



VZV - Rx 

• acyclovir had been shown to accelerate the

resolution of the disease and is prescribed to

reduce complications

• 5-7 days w any of the agents, ACV, VCV, FCV



VZV - Rx

• Acyclovir should be given promptly

• immunocompromised individuals with
varicella infection

• normal individuals with serious
complications

• pneumonia and encephalitis.



VZV - Zoster Rx

• Acyclovir, valacyclovir, & famciclovir.

• patients over 50 years of age -> offer corticosteroids

for decrease in incidence of post – herpetic neuralgia



Zoster - Prevention

• Preventive measures for individuals at risk of
contracting severe varicella infection

• e.g. leukaemic children, neonates, and pregnant women

• Zoster immunoglobulin (ZIG)

• A live attenuated vaccine is available.

• DO NOT USE in severe immunosuppression

• New recombinant vaccine IN USA



Other HHV (6,7,8)



Clinical Manifestations, HHV-6 

• Primary HHV-6 infection -> Roseola Infantum, -a

classical disease of childhood.

• Most cases in infants between 4 m-2 yrs.

• A spiking fever over 2 days followed by a mild rash.

• The fever is high enough to cause febrile convulsions.

• may be complicated by encephalitis.



Roseola Infantum



Diagnosis and Management

• Serology, PCR in immune-compromised

• There is no specific antiviral treatment for HHV-6 infection.

• Same susceptibility as CMV

• GCV, FOSCARNET, CDFV in transplant pts w pneumonitis, encephalitis in allo-HCT

• Inheritent chromosommaly integrated virus -> 1-2% of population



HHV-7

• No firm role in human disease

• Fever, rash, encephalitis, lichen planus, DRESS

• >95% of adults seropositive

• Fever, rash, febrile seizures in children

• Cofactor for CMV dz in renal Tx pts



HHV-7

• Dx only in research settings

• No clear indications for Rx

• In vitro foscarnet, cidofovir, Tenofovir



Human Herpes Virus 8

• Belong to the γ-herpesviruses subfamily of herpesviruses

• Originally isolated from cells of Kaposi’s sarcoma (KS)

• Associated w Castleman’s disease and primary effusion

lymphomas



Human Herpes Virus 8

• HHV-8 DNA is found in almost 100% of cases of Kaposi’s sarcoma

• Most patients with KS have antibodies against HHV-8

• The seroprevalence of HHV-8 is low among the general population but

is high in groups of individuals susceptible to KS, such as

homosexuals.

• Unlike other herpesviruses, HHV-8 does not have a ubiquitous distribution.



Kaposi’s Sarcoma



Human Herpes Virus 8

• in vitro active

• GCV, Cidofovir, foscarnet, adefovir, lobucavir

• In vivo

• Val-GCV ->  oropharyngeal shedding

• HIV infected -> GCV/Foscarnet no effect

• VCV, FCV modest to significant effect in HHV-8 detection in saliva

• ART in HIV -> 90% reduction of detection in oropharynx







NEJM 2019



Hepatitis B, epidemiology
Worldwide prevalence hepatitis B 
(Source: CDC http://www.cdc.gov/travel-static/yellowbook/2016/map_3-04.pdf)



HBeAg

Anti-HBe

Phases of chronic HBV infection1

1. Lok A, et al. J Hepatol 2017;67:847–61;

2. EASL CPG HBV. J Hepatol 2017;67:370–98

Phase 2 Phase 3Phase 1 Phase 4

HBeAg-positive

chronic hepatitis B

HBeAg-negative

chronic HBV infection

HBeAg-positive

chronic HBV infection

HBeAg-negative

chronic hepatitis B

New 

nomenclature2



Algorithm for the management of chronic 
HBV infection

*See new nomenclature slide.

EASL CPG HBV. J Hepatol 2017;67:370–98

Chronic HBV infection*

(no signs of chronic hepatitis)

Monitor

(includes HBsAg, HBeAg, HBV 

DNA, ALT, fibrosis assessment)

Consider

Risk of HCC, risk of HBV 

reactivation, extrahepatic 

manifestations, risk of 

HBV transmission

HBsAg positive

Chronic hepatitis B

± cirrhosis*

Start antiviral treatment

HBsAg negative, anti-HBc positive

No specialist follow-up

but inform patient and general 

practitioner about the potential 

risk of HBV reactivation

In case of immunosuppression, 

start oral antiviral prophylaxis 

or monitor

Suspected chronic HBV infection

NO

YES



NA monotherapy for treatment-naïve patients

EASL CPG HBV. J Hepatol 2017;67:370–98

• Long-term administration of a potent NA with a 

high barrier to resistance is the treatment of choice

– Regardless of severity of liver disease

Recommendations

Treatment of choice 

• Long-term administration of a potent NA with high barrier 

to resistance (regardless of severity of liver disease) 

I 1

Preferred regimens

• ETV, TDF and TAF as monotherapies 
I 1

NOT recommended 

• LAM, ADV and TBV
I 1

Grade of evidence Grade of recommendation



Virological responses on NA therapy

EASL CPG HBV. J Hepatol 2017;67:370–98
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Primary non-response

<1 log10 drop after 

3 months

….

Response

HBV DNA 

PCR undetectable

(<10 IU/ml)

Partial response

>1 log10 drop but 

detectable after 

12 months

Breakthrough

>1 log10 increase 

above nadir



Indications for selecting ETV or TAF over TDF*

*TAF should be preferred to ETV in patients with previous exposure to NAs; †ETV dose needs to be adjusted if

eGFR <50 ml/min; no dose adjustment of TAF is required in adults or adolescents (aged ≥12 years and ≥35 kg body weight) with 

estimated CrCl ≥15 ml/min or in patients with CrCl <15 ml/min who are receiving haemodialysis

EASL CPG HBV. J Hepatol 2017;67:370–98

• In some circumstances ETV or TAF may be a more

appropriate treatment choice than TDF

Age • >60 years

Bone disease

• Chronic steroid use or use of other medications that 

worsen bone density

• History of fragility fracture

• Osteoporosis

Renal alteration†

• eGFR <60 ml/min/1.73 m2

• Albuminuria >30 mg/24 h or moderate dipstick proteinuria

• Low phosphate (<2.5 mg/dl)

• Haemodialysis



Management of patients with NA failure

*Evidence level II-1, grade of recommendation 1; †Especially in patients with ADV-resistant mutations (rA181T/V and/or rN236T) 

and high viral load, the response to TDF (TAF) can be protracted; ‡Not seen clinically so far; do genotyping and phenotyping in 

an expert laboratory to determine the cross-resistance profile; §The long-term safety of these combinations is unknown

EASL CPG HBV. J Hepatol 2017;67:370–98

• Treatment should be adapted as soon as virological failure under NAs 

is confirmed*

Resistance pattern Recommended rescue strategies

LAM resistance Switch to TDF or TAF

TBV resistance Switch to TDF or TAF

ETV resistance Switch to TDF or TAF

ADV resistance

If LAM-naïve: switch to ETV or TDF or TAF

If LAM-resistant: switch to TDF or TAF

If HBV DNA plateaus: add ETV† or switch to ETV

TDF or TAF 

resistance‡

If LAM-naïve: switch to ETV

If LAM-resistant: add ETV§

Multidrug resistance Switch to ETV + TDF or TAF combination



New concepts for antiviral drugs targeting HBV

Durantel D, Zoulim F. J Hepatol 2016;64:S117–31



New Rx regimens - hepatitis C



New Rx regimens - hepatitis C



WHO HCV Elimination Targets

 Ambitious goals
 Requires National Action Plan  good data to design policy

WHO. Draft WHO Global Hepatitis Strategy, 2016-2021. Slide credit: clinicaloptions.com
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http://www.clinicaloptions.com/


Great Tools Available

3’UTR5’UTR Core E1 E2 NS2 NS3 NS5A NS5B
P

7

Ribavirin 

(RBV)

Polymerase

Daclatasvir (DCV)

Elbasvir (EBR)

Ledipasvir (LDV)

Ombitasvir (OBV)

Velpatasvir (VEL)

Pibrentasvir (PIB) 

Sofosbuvir

(SOF)

Dasabuvir 

(DSV)

NS5B

NUC 

Inhibitors

(-buvir)

NS5A

Replication 

Complex 

Inhibitors

(-asvir)

NS5B

Non-NUC 

Inhibitors

(-buvir)

Grazoprevir (GZR)

Paritaprevir/Ritonavi

r

(PTV/RTV) 

Simeprevir (SMV)

Voxilaprevir (VOX)

Glecaprevir (GLE)

NS3

Protease 

Inhibitors

(-previr)

Protease

Structural Domain

4A NS4B

Nonstructural Domain

Slide credit: clinicaloptions.com

NS5A

http://www.clinicaloptions.com/


Recommended Treatment Regimens

 Genotype-specific

‒ Elbasvir/Grazoprevir: GT 1, 4

‒ Ledipasvir/Sofosbuvir: GT 1, 4, 5, 6

 Pangenotypic

‒ Sofosbuvir/Velpatasvir – GT 1-6

‒ Glecaprevir/Pibrentasvir – GT 1-6

‒ Sofosbuvir/Velpatasvir/Voxilaprevir – GT 1-6 (reserved for salvage therapy)

AASLD/IDSA. HCV Guidance. 2018. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Drug-Drug Interactions

http://www.hep-druginteractions.org/

Don’t trust your memory – look up all drugs including OTC!

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


HPV - Natural history



HPV, Rx, internal warts



Rx - MERS-CoV 2016

11 February 2013



Rx - MERS-CoV 2016
ISARIC & WHO 

• Benefit likely to exceed risk

–Convalescent serum

–Interferons esp b

–Lopinavir

–Monoclonal & polyclonal Abs



Rx - MERS-CoV

WHO Interim guidance,  2015



Άλλοι ιοί

• Zika, Chikungunya, Dengue, YF, WNV -> 

υποστηρικτική

• Ebola -> RTC on field, DRC 2019, 4 drugs, ZMAPP

– 2 continue to be used!!! 2019-20 field trial

– mAb114 or REGN-EB3


