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Overview

« Viruses are obligate intracellular parasites. They lack both a cell wall
and a cellmembrane, and they do not carry out metabolic processes.
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N~ / entry of viral nucleic acid 4. Production of viral subunits
o‘U NOZ into host cell nucleus
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N a.’ \ gf Fig. 39-1. Virus replication. Some viruses integrate into host chromosome with development of latency.
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- Stages of viral replication

(1) Attachment of the virus to receptors on the host cell surface.
———
(2)entry of the virus through the host cell membrane.
(3) uncoating of viral nucleic acid.
(4) synthesis of early regulatory proteins, eg, nucleic acid polymerases
_F——-———'—_—_-'_—--~ .

(5) synthes:i.s of.new viral RNA or DNA ~— _; con the Fype OEVI.V‘%
(6) integration into the nuclear genome

(7) synthesis of late, structural proteins
(8) assembly(maturation) of viral particles.
(9) release from the cell.

Antiviral agents can potentially target

get any of ihesesteps_
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The major sites of antiviralcgrgug a\c_:ltion.
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Antiviral agents
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Key characteristics of antiviral drugs
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> Able to @Leitl\e cells infected with virus.

>Interfere with viral nucleic acid synthesis and/or regulation.
»>Some drugs interfere with ability of virus to bind to cells.

>Some drugs stimulate thi body’s immune system.
crnterbiron ) ¥ ags 1@

* Best responses to antiviral drugs are in patients with competent immune
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* A healthy immune system works synergistically with the drug to eliminate or
suppress viral activity.
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Herpes (Shivslles)

Zoster . . o e Varicella
e’ 757 (Chickenpox)
Per oy,

T

TREATMENT OF HERPESVIRUS INFECTIONS

>AQ§|2@\9M&“" aCLl'vc Qarusgd v "W—S
« is the prototypic antiherpetic therapeutic agent .
« acyclovir contained in the drug stops the replication of herpes viral DNA.

» Acyclovir is used to treat infections caused by herpes viruses, such as genital
herpes, cold sores, shingles, and chickenpox.

e HSV types 1 & 2, VZV & some Epstein-Barr virus infections are sensitive to
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acyclovir. Vex e s +. 0
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« |t is the treatment of choice in HSV. ence e ey )
« The most common use of acyclovir is jn therapy for genital herpes infections.

Acyclovir is administered by IV, oral, of topical routes.
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* High doses_effective for adults (shingles) herpes zoster and_children ; :
if b&gun within 24 hours of rash. Leve can Cowt rul e nfc

»_Intravenous acyclovir is the treatment of choice for herpes simplex encephalitis,
neonatal HSV infection, and serious HSV or VZV infections

* In immunacompromised patients with VZV_infection, intravenous acyclovir
~<—

reduces the incidence of cutaneous and visceral dissemination.
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* ADEs depends on the route of administration: e

*_~ Oral administration: NVD andGeadache —y STy
e e —— ST
s * Topical administration: local irritation
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TREATMENT OF HERPESVIRUS INFECTIONS  cyfomeqalo Via]
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»>Ganciclovir : is an analog of acyclovir that has greater activity against CMV.

* It is used for the treatment retinitis in immunocompromised patients and for
cmyv mphylams in transplanﬂ i B alo

* Ganciclovir is carcinogenic as well as embryotoxic and teratogenic in #t .t

experimental animals ..\ safe ereg — coibn wealy
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REATMENT OF RESPIRATORY VIRAL INFECTIONS
S Ties et F — AT
iral respiratopy tract infections for whi -

influenza A and ' ' treatmenjs/epk\ﬁlude those of _ =7
and(B and respiratory syncytial virus (RSV (Respiratory syncytial virus

(RSV) causes i i
most) chiI;$eSr:n ction of ‘fhe lungs and respiratory tract. It's so common that
ave been infected with the virus by age 2. itcan also infect adults)
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uenza is caused by RNA viruses. & =3
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TREATMENT OF RESPIRATQRY VIRAL INFECTIONS
Het Voxied (u Neiy [P .
Sialic acid analogues i st

Agents: Oseltamivir & Zanamivir
Active against both type A & Type B

influenza viruses

(o VIV e
MOA: Oseltamivir and namivir selectively = S e
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S ° Amantadine and Rimantadine
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a A infections.

* Mechanism of action: Amantadine and
rimantadine interfere wit nction of
the viral M2 protein, possibly blocking

uncoating of the virus particle and
preventing viral release within infected cells

* are effective for the prevention and

treatment of influenza A virus infections
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and readily penetrates into the central

nervous system (CN§)
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COVID-19 w

* > An outbreak of respiratory disease caused by a novel
was first detected in China and which has now been det
(internationally).

(new) coronavirus that
ected globally

* > The virus has been named “SARS-CoV-2” and the disease it causes has been

named “coronavirus disease 2019” (abbreviated “COVID-19).
* > World Health Organization declared the outbreak a “public health
emergency of international concern
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* Remdesivir — Remdesivir is a novel nucleotide ana
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log that has in vitro
onavirus 2 (SARS-

activity against severe acute respiratory syndrome cor

CoV-2).
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«Favipiravitiis

antl NEV'q

an RNA pol hibitor available in som
Asia (including India and Russia) for treatment of non-severe COvVID-19.
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i cowlt — 7 cdkmonwv &
) Paxlovidfs’):combinatioz of Pfizer’s investigational antiviral l?lf-O7321332
and a low dose of ritonavir, an antiretroviral medication tradltlonallly used
to treat HIV. The treatment disrupts the replication of SARS-CoV-2 in thef
body by binding to the 3CL-like protease, an enzyme crucial to the virus
function and reproduction.
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viral Hepatitis
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Chronic i Hepatoceltutar
? carcinoma
(with cirthosis)

* The hepatitis viruses thus far identified

» &, D, and E) each have a pathogenesis
specifically involving replication in and
destruction of hepatocytes.

* Of this group, hepatitis B (a DNA virus)

e

.. a— A
and hepatitis C (an_RNA virus) are the most
common causes of chronic hepatitis,

cirrhosis, and hepatocellular carcinoma and are
the only hepatic viral infections for which

therapy is currently available. yaccpe 1o (-,
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—

3

TREATMENT OF HEPATIC VIRAL INFECTIONS

s of acute hepatitis are due to viral infections
nd hepatitis C are the most common Causes of chronic hepatitis,

» Most case
o hepatitis B a

. llular carcinoma

. is, and hepatoce _

EL% is usually treated with interferon g!Ea.‘ Oral therapy lncludfs

. Chrgnlg_ ZpadEf‘;‘—/—i;' engﬁ?_@_Vir' or telbivudine  gared > cdo .
lamivudine, T—n—ic hepatitis C, the preferred treatment is the combination of
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* Interferons are host cytokines that exert com
and antiproliferative activities

« Synthesized by recombinant DNA technology

« Interferon (IFN)-alfa appears to function by:

1. Induction of intracellular signals resulting i{'i inhibit
translation, transcription, protein processing, mat

2. Enhanced phagocytic activity of macrophages & tlnasy

(it ‘ Virnst (‘cpl\'Qo.Etcm
ion of viral penetration, cyecle
uration, and release

1 Ceflly

3. Augmentation of the prolifer?:g and survival of cytotoxic T cells. —— .
ive orally. Administered SCor IM
Not acti Yy \ e 2 s
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Lamivudine — cecx \oe  ~iwem O(au7
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o> 0 MR 2z, (PQN = 0 Lo pole g
» Cytosine analog that must be phosphorylated by host cellular enzymes to the

|77 triphosphate (active) form _ s i ade 't Lome  bascdt = 92 cqtesiac 1 s
« s = E

» MOA: Competitively inhibits HBV DNA polymerase at concentrations that have

igi cts on host DNA : reTES
negligible effe polymerase. .- < 4 Sl o 8

* ADEs: well tolerated with rare occurrences of headache and dizziness
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Antiviral Drugs (Against HIV)
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contain an enzyme(reverse transcriptase)

making a DNA copy of viral RNA which then enter the nucleus and is
Integrated into host DNA (senes).and direct the generation of new
viruses.
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bitors of HIv Replication
. [REVERSE TRANSCRIPTASE| megrase IR
+A: Nucleoside reverse -
- . . - >
transcriptase inhibitors(NRTI). it
+B: Non- nucleoside reverse ¥ a:., B v _
transcriptase inhibitors(NNRTI). |\ %7 - pE.
<+C: Protease inhibitors(PI). . (
<+D:Integrase inhibitors ey
+E: Entry inhibitorskusiow inki bikad |imtors : NHBITORS
CL HIV DRUG TARGETS
SON . 4
teverse HansthP "o o dhlach med L 2o
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ISEDTI' of AIDS with antivira?s:c ¢ ) Sing Sl 2k B

)~ fe b ovire
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,.35”66 \Pl- Delayln onse : eath. * IVC(CCLS L(fC Sd’l:m of M[‘eml
)‘M,c-”’ii. Improvement in markers of TT outcome as CD4-positive T lym hocyte
i | : _ —YMPROCYTe
(F>C1 or 2 agents have been associated with:

0 High rate of disease progression.
aViral resistance.
»Three or more drugs are now used, usually:

—_— \

INRTIs + one Pl or one NNRTI.
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‘ Antiretroviral Drugs
@ - Highly active antiretroviral therapy
E
nE 32 e Includes at least three medications
< / * “cocktails”
——
* These medications work i in different ways to reduce
the e viral load e i ffrmi LT
o ev,f/’c_c,w! the  Uirws  ia d/" f}{’CH £ 5#¢‘p s
meicakiod)t \Z2 <2 Anti-AIDs Combination S
1)avoiding the use of two agents of the same nucleoside analog. 9
. . e ey _—\~‘———.
2) avoiding overlapping toxncutlfes_and genotypic and phenotypic characteristics of
the virus. oums UALG W oY nephporighe <w ) ¢ 5 g
3) patient factors, such as dlseaseMand_;%mmsses
act of drug interactiops.
4ime to the regimen e thepabig
5) ease of adherence : Fun odion
T
The goals of therapy are to maximally and durably suppress Hlv RNA replication, to
restore and preserve immunologic function, to reduce Hiv- -related morbidity ang
mortality, and to improve quality of life.
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* Incorporated into
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* They are potent inh'b'zcI f HIV-1 RT.
p ibitors o HiV-2 =

_anbreccelled o™
* They do not need IC phosphorelation

* RT mutation produces cross resistance to all NNRTIs.
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NNRTIs
Drug Main ADRs

] T~
Skin rash\& hepatitis

Neavirapine¥(tab

Delavirdine(tab
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* Reversible inhibitors of HIV1 & 2 protease
n lb'l‘

Protease .T
inhibi

Viral proteins

77¢4fhcs,5 cf \hfb’{ pﬂv{Cr I~
* They do not need IC activation
I

virton buds from the surface,
::'.:a ease Is activated and

Cptovea the potvprotems nto their

un!!l! which then
uﬂlﬂehwﬂnmm

this
Protease inhibiRtDs
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* Marked resistance develops easily, if they are used alone.

* Combination wnth NRTIs = additive effect and decrease
resistance

* Example: Ritonavir (caps)
‘P—q:\

Antiretroviral Drugs

] ® [ ] ’
e Fusion inhibitors — o3>
step

Lo Vg = gew
» Inhibit viral fusion, preventing viral replication

» Example: enfu@ide
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