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SCHEME OF LECTURE

3rd Year Pharmacology LGIS

Core Subject – 60% 

Pharmacology

Horizontal Integration – 10%

Same Year Subjects  • Pathology (10%)

Vertical Integration – 10%

Clinical Subjects • Medicine (10%)

Spiral Integration – 15% 

Different Year Basic 
Sciences Subjects 

• Physiology (10%)
• Biochemistry (5%)

Vertical Integration – 05%  

Research & Bioethics
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A t  t h e  e n d  o f  t h e  l e c t u r e ,  s t u d e n t s  w i l l  b e  a b l e  t o :
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LEARNING OBJECTIVES

• Classify antiviral drugs used in the treatment of hepatitis C

• Outline the salient pharmacokinetic & pharmacodynamic features of 
antiviral drugs used to treat Hep C infections

• Discuss the mechanism of action , adverse effects and contra indications 
of ribavirin

• Identify the advantages of DAA over interferon based regimens
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RNA Virus: Hepatitis C Virus
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HEPATITIS C VIRUS

• Post transfusion hepatitis virus, latter 
termed as Non-A non-B Hepatitis 
(NANBH) finally termed Hepatitis C in 
1989

• Six main genotypes 1,2,3,4 ,5 and 6

• Transmitted via infected blood products, 
unsterilized instruments and injections, 
infected mother to child

HORIZONTAL INTEGRATION WITH PATHOLOGY
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PREVALENCE OF HEPATITIS C

58 million

1.5 million

VERTICAL INTEGRATION WITH COMMUNITY MEDICINE



HCV REPLICATION CYCLE
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Add a footer 7VERTICAL INTEGRATION WITH MEDICINE
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T h e  g o a l s  o f  c h r o n i c  H C V  t r e a t m e n t  a r e :

• To  a c h i e ve  s u st a i n e d  v i ra l  re s p o n s e  
( e ra d i c a t i o n  o f  i n fe c t i o n )

• I n h i b i t  p ro g re s s i o n  t o  c h ro n i c  s t a ge

HEPATITIS C VIRUS TREATMENT

VERTICAL INTEGRATION WITH MEDICINE



FR
HEPATITIS C VIRUS TREATMENT

VERTICAL INTEGRATION WITH MEDICINE



1 . H O ST  TA RGE TI N G AGE N TS

a . Ta r g e t h o s t  f a c t o r s  i n d i s p e n s i b l e f o r  t h e  v i r a l  l i fe  c y c l e  
( h o s t  c e l l  e n t r y,  r e p l i c a t i o n  &  a s s e m b l y

b .  Ta r g e t  t h e  h o s t  b y  b o o s t i n g  t h e  h o s t ’s  i n n a t e  
i m m u n i t y  ( I N F  o r  T L R  a g o n i s t s )

2 .  D I REC TLY  AC TI N G A N TI VI RA L S( DA A)
I n h i b i t  s p e c i f i c  H C V  n o n - s t r u c t u ra l  p ro t e i n s  ( N S )  
t h a t  a re  v i t a l  fo r  i t s  re p l i c a t i o n

• N S 3 / 4 A  P ro t e a s e  i n h i b i t o rs

• N S 5 B  Po l y m e ra s e  i n h i b i t o rs
( n u c l e o s i d e  &  n o n  n u c l e o s i d e )  

• N S 5 A  i n h i b i t o rs

DRUGS USED IN HEPATITIS C

CORE- PHARMACOLOGY



HOST TARGETING AGENTS USED IN HEPATITIS C



FR

1 . I N T E R F E R O N  A L P H A

2 . R I BAV I R I N

3 . D I R EC T LY  AC T I N G  A N T I V I R A L S ( DA A )

• N S 3 / 4 A  P r o te a s e  i n h i b i to r s
B o c e p r e v i r
Te l a p r e v i r
S i m e p r e v i r
A s u n a p r e v i r
G r a zo p r e v i r
P a r i t a p r e v i r
Vo l i x a p r e v i r

• N S 5 B  Po l y m e ra s e  i n h i b i to r s
N u c l e o s i d :  S o f o s b u v i r
N o n  n u c l e o s i d e :  D a s a b u v i r

DRUGS USED IN HEPATITIS C

• N S 5 A  i n h i b i to r s

O m b i t a s v i r
L e d i p a s v i r
D a c l a t a s v i r
E l b a s v i r  
Ve l p a t a s v i r

CORE- PHARMACOLOGY
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S y n t h e t i c  g u a n o s i n e  a n a l o g

H C V,  H I V,  i n f l u e n z a  A & B ,  p a r a i n f l u e n z a ,  R S V
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RIBAVIRIN 

• Ribavirin is phosphorylated intracellularly by host cells to triphosphate which causes: 

1. Depletion of guanosine triphosphate (inosine monophosphate dehydrogenase)

2. Inhibition of viral mRNA capping (triphosphate)

3. Inhibition of RNA dependent polymerase

4. Enhancement of  viral mutageneis

5. Induction of  IFN stimulated genes

CORE-PHARMACOLOGY



MECHANISM OF ACTION
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PHARMACOKINETICS
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RIBAVIRIN

• Oral, IV and aerosol 

• BA 45-64 % 

• Widely distributed through transporters

• Half life 7-10 days

• Renal elimination

CORE-PHARMACOLOGY
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THERAPEUTIC USES
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RIBAVIRIN

• Hepatitis C infection

• Respiratory syncytial viral pneumonia and bronchitis (aerosolized)

• Influenza A & B infection & parainfluenza infection (aerosolized)

• I/V Ribavirin mortality in lassa fever & haemorrhagic fever if started

• Severe measles pneumonitis

CORE-PHARMACOLOGY
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CONTRAINDICATIONS
• Anemia

• Renal failure
• Ischemic vascular 

disease
• Pregnancy

ADVERSE EFFECTS
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RIBAVIRIN

• Dose dependent hemolytic anemia

• Depression ,irritability and insomnia

• Fatigue

• Rash & pruritis 

• Cough and transient wheezing

• Conjunctival or bronchial irritation (aerosolized)

• Precipitation on contact lens, plugging of valves & 

tubings

• Teratogenic
CORE-PHARMACOLOGY
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MECHANISM OF ACTION OF DAA
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SOFOSBUVIR
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• Pangenotypic

• Sofosbuvir is a uridine nucleotide prodrug 
which is phosphorylated to its active form in 
the hepatocytes.

• The active form competes with natural 
nucleotides causing termination of HCV-RNA 
replication.

Viral RNA
Replication

urine

NS5B POLYMERASE INHIBITORS

CORE-PHARMACOLOGY
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3. NS5B POLYMERASE INHIBITORS

• Associated with no significant adverse effects itself
• ADRs arise when administered as part of combination DAA treatment

(bradycardia with amiodarone)

CORE-PHARMACOLOGY
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• P a g e  K ,  M e l i a  M T,  Ve e n h u i s R T,  W i n t e r  M ,  R o u s s e a u  K E ,  M a s s a c c e s i G ,  
O s b u r n W O ,  F o r m a n  M ,  T h o m a s  E ,  T h o r n t o n  K ,  W a g n e r  K ,  Va s s i l e v V,  
L i n  L ,  L u m  PJ ,  G i u d i c e  L C ,  S t e i n  E ,  A s h e r  A ,  C h a n g  S ,  G o r m a n  R ,  G h a n y
M G ,  L i a n g  T J ,  W i e r z b i c k i M R ,  S c a r s e l l i E ,  N i c o s i a  A ,  F o l g o r i A ,  C a p o n e  
S ,  C o x  A L .  R a n d o m i z e d  Tr i a l  o f  a  Va c c i n e  R e g i m e n  t o  P r e v e n t  C h r o n i c  
H C V  I n f e c t i o n .  N  E n g l J  M e d .  2 0 2 1  F e b  1 1 ; 3 8 4 ( 6 ) : 5 4 1 - 5 4 9 .  d o i :  
1 0 . 1 0 5 6 / N E J M o a 2 0 2 3 3 4 5 .  P M I D :  3 3 5 6 7 1 9 3 ;  P M C I D :  P M C 8 3 6 7 0 9 3 .

• C a l l e j a ,  J . L . ,  A g u i l e r a ,  A . ,  B u t i ,  M . e t  a l . Te n  s t e p s  t o  e l i m i n a t i n g  
h e p a t i t i s  C  i n  h o s p i t a l s . N a t  R e v  G a s t r o e n t e r o l  H e p a t o l 1 9 ,  4 8 1 – 4 8 3  
( 2 0 2 2 ) .  h t t p s : / / d o i . o r g / 1 0 . 1 0 3 8 / s 4 1 5 7 5 - 0 2 2 - 0 0 6 4 7 - 1

• F e l d ,  J .  J .  e t  a l .  S h o r t - c o u r s e ,  d i r e c t - a c t i n g  a n t i v i r a l s  a n d  e z e t i m i b e  t o  
p r e v e n t  H C V  i n f e c t i o n  i n  r e c i p i e n t s  o f  o r g a n s  f r o m  H C V - i n f e c t e d  
d o n o r s :  a  p h a s e  3 ,  s i n g l e - c e n t r e ,  o p e n - l a b e l  s t u d y. L a n c e t  
G a s t r o e n t e r o l .  H e p a t o l . 5 ,  6 4 9 – 6 5 7  ( 2 0 2 0 ) .

24

RESEARCH 

https://doi.org/10.1038/s41575-022-00647-1
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• C l i n i c a l  t r i a l s  i nvo l v i n g  t e s t i n g  n e we r  d r u g s  o n  
h u m a n s  re q u i re  i n fo r m e d  c o n s e n t  
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BIOETHICS 
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• K a s h i f ,  A . A . ,  B a k h t a w a r,  B . ,  A k h t a r,  A . ,  A k h t a r,  S . ,  A z i z ,  N .  a n d  
J a v e i d ,  M . S . ,  2 0 2 1 .  Tr e a t m e n t  r e s p o n s e  p r e d i c t i o n  i n  h e p a t i t i s  C  
p a t i e n t s  u s i n g  m a c h i n e  l e a r n i n g  t e c h n i q u e s . I n t e r n a t i o n a l  J o u r n a l  
o f  Te c h n o l o g y,  I n n o v a t i o n  a n d  M a n a g e m e n t  ( I J T I M ) , 1 ( 2 ) ,  p p . 7 9 -
8 9 .

• P a r k ,  H . ,  L o ‐ C i g a n i c ,  W. H . ,  H u a n g ,  J . ,  W u ,  Y. ,  H e n r y,  L . ,  P e t e r,  J . ,  
S u l ko w s k i ,  M .  a n d  N e l s o n ,  D . R . ,  2 0 2 2 .  M a c h i n e  l e a r n i n g  a l g o r i t h m s  
f o r  p r e d i c t i n g  d i r e c t ‐ a c t i n g  a n t i v i r a l  t r e a t m e n t  f a i l u r e  i n  c h r o n i c  
h e p a t i t i s  C :  A n  H C V‐ TA R G E T  a n a l y s i s . H e p a t o l o g y , 7 6 ( 2 ) ,  p p . 4 8 3 -
4 9 1 .
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ARTIFICIAL INTELLIGENCE 
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END OF LECTURE ASSESSMENT 

• Identify the drug most likely responsible for the adverse effects in Fig
• Give the mechanism of action 
• Write important clinical indications




