
An#eme#cs	
   

Objec&ves	
  
• 	
  Classify	
  the	
  main	
  different	
  classes	
  	
  of	
  an#eme#c	
  drugs	
  according	
  to	
  
	
  theirmechanism	
  of	
  ac#on.	
  
• Know	
  the	
  characteris#c	
  pharmacokine#cs	
  &	
  dynamics	
  of	
  different	
  	
  
classes	
  of	
  an#eme#c	
  drugs.	
  
• Iden#fy	
  the	
  selec#ve	
  drugs	
  that	
  can	
  be	
  used	
  according	
  to	
  the	
  cause	
  of	
  
vomi#ng.	
  
• Learn	
  the	
  adjuvant	
  an#eme#cs.	
  
• Describe	
  the	
  major	
  side	
  effects	
  for	
  the	
  different	
  classes	
  of	
  an#eme#cs.	
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Vomi&ng	
  	
  
Is	
  a	
  complex	
  series	
  of	
  integrated	
  events	
  culmina&ng	
  in	
  the	
  forceful	
  expulsion	
  of	
  
gastric	
  content	
  through	
  the	
  mouth.	
  	
  

Causes	
  of	
  	
  nausea	
  and	
  vomi&ng	
  
a useful abbreviation for remembering causes of nausea and vomiting is VOMIT. 
Vestibular  
Obstruction or drugs like opiates  
Mind (dysmotility)  
Infection (irritation of gut)  
Toxins (taste and other senses) ex: food toxicity 
	
  

Maybe a manifistation of many conditionsoccur due to stimulation of vomiting 
center that respond to inputs from: 

  Higher cortical centers stimulation (CNS) 
  Chemoreceptor trigger zone (CTZ) stimulation 
   Disturbance of vestibular system 
  The periphery (Pharynx, GIT) via sensory nerve via sensory nerves  
	
  



3	
  

 Pharynx 
& GIT 

Chemo & radio 
therapy 

Gastroenteritis 

Vestibular 
nuclei 

 
Chemotherapy 

Drugs as opioids 
Anesthetics (post 

surgery) 
Endogenous 

toxins(infection,chemicals 
in CSF or blood) 

CTZ (outside 
BBB) 

Motion 
sickness 

Pain 
Smell 
Sight 

Thought 

Cerebral 
cortex 

V o m i t i n g  C e n t r e  ( m e d u l l a )	



 
5 HT3  

Dopamine D2  
Opioid receptors  

Substance P 

Muscarinic 
Histaminic H1 

5 HT3 

s#mulus	
  

 

5 HT3, Muscarinic 
Histaminic H1 

 

Nerves	
  to	
  soma#c	
  and	
  visceral	
  receptors	
  
(respiratory	
  +abdominal	
  muscles)	
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An&eme&c	
  Drugs	
  

5-­‐HT3	
  
Antagonist	
  
(in	
  CRTZ)	
  

D2	
  
Antagonist	
  
(in	
  CRTZ)	
  

NK1	
  
	
  antagonist	
  
Substance	
  P	
  

H1	
  
antagonist	
  

Muscarinic	
  
antagonist	
  	
  

Ondansteron	
  
metoclopramide	
  	
  

Aprepitant	
  	
  

Diphenhydrami
ne	
  

Hyoscine	
  
(scopolamine)	
  

	
  

domperidone	
  	
   Cyclizine	
  

Granisteron	
  
Chlorpromazine	
   Meclizine	
  

droperidol	
   Promethazine	
  

Cannabinoids	
   Glucocor&coids	
  	
  

Nabilone	
   Dexamethasone	
  	
  

dronabinol	
  	
   methylprednisolone	
  	
  

Helpers	
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5-­‐HT3	
  antagonist	
  	
  
Ondanisteron	
  &	
  Granisteron	
  

Mechanism	
  

mediated	
  through	
  central	
  (vomi#ng	
  center,	
  chemoreceptor	
  trigger	
  zone)	
  
and	
  peripheral	
  (5HT3	
  receptors	
  on	
  GI	
  vagal	
  afferents)	
  (intes#nal	
  and	
  spinal)	
  
act	
  	
  by	
  	
  5-­‐HT3	
  receptor	
  blockade	
  	
  
The	
  most	
  potent	
  an#eme#c	
  	
  

Rout	
   Orally or i.v. have long duration of action	
  

Indica&on	
  

First	
  choice	
  for	
  preven#on	
  and	
  	
  treatment	
  of	
  moderate	
  to	
  severe	
  emesis:	
  
Chemotherapy-­‐induced	
  nausea	
  and	
  vomi#ng	
  (CINV)	
  especially	
  cispla#n	
  
(highly	
  emetogenic	
  an#cancer).cuz	
  it’s	
  s#mulated	
  by	
  chemicals.	
  
Cytotoxic	
  drugs	
  (cispla#n)	
  
Post-­‐radia#on	
  and	
  Post-­‐opera#ve	
  (second	
  line).	
  
	
  Their	
  effects	
  is	
  augmented	
  by	
  combina#on	
  with	
  cor#costeroids	
  or	
  NK1	
  
antagonists(in	
  case	
  of	
  delay	
  emesis),otherwise	
  its	
  effec#ve	
  if	
  taken	
  
alone)	
  

Side	
  effects	
  
Well	
  tolerated	
  
Headache,	
  dizziness	
  and	
  cons#pa#on	
  (decrease	
  GI	
  mo#lity)	
  
minor	
  ECG	
  abnormali#es	
  (QT	
  prolonga#on)	
  (not	
  to	
  cardiac	
  pa#ent)	
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D2	
  antagonist(potenet	
  but	
  less	
  than	
  5HT3	
  anatgnist)	
  
	
  block	
  D2	
  dopamine	
  receptors	
  in	
  the	
  CTZ	
  	
  

prokine#c	
  	
   An#psycho#cs	
  (neurolep#cs)	
  

metoclopramide	
  &	
  domperidone	
  	
   Chlorpromazine	
  &	
  droperidol	
  

Mechanism	
  
prokine#c	
  agents	
  due	
  to	
  their	
  5	
  HT4	
  
agonist	
  ac#vity(increased	
  GI	
  mo#lity
+Gastric	
  emptying) 

potent	
  an#eme#c	
  property	
  due	
  to	
  D2	
  
antagonism.	
  acts	
  centrally	
  to	
  block	
  D2	
  at	
  
CTZ	
  

Rout	
  
Domperidone-­‐	
  oral;	
  Metoclopramide-­‐
oral,	
  i.v.(	
  crosses	
  BBB)	
  both	
  have	
  
an#eme#c	
  as	
  CRTZ	
  outside	
  BBB)	
  	
  

orally,	
  parentrally,	
  suppository	
  

Indica&on	
  

An#eme#c:	
  Effec#ve	
  against	
  vomi#ng	
  
due	
  to	
  drugs,	
  gastroenteri#s,	
  surgery,	
  
toxins,	
  uremia,	
  radia#on.(used	
  in	
  
unknown	
  vomit	
  e#ology)Prokine#c:	
  Can	
  
be	
  used	
  in	
  reflux	
  esophagi#s	
  and	
  
Gastroparesis	
  (impaired	
  gastric	
  emptying	
  
afer	
  surgery)>>GI	
  hypomo#lity	
  in	
  
diabe#c	
  pa#ent+post	
  surgery)	
  

	
  
	
  
	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  chemotherapy-­‐	
  induced	
  emesis	
  
	
  	
  	
  	
  	
  	
  	
  	
  postopera#ve	
  vomi#ng	
  
	
  

Side	
  Effects	
  
	
  

extrapyramidal	
  symptoms	
  dyskinesia	
  ,	
  	
  
galactorrhea,	
  menstrua#on	
  disorders,	
  
seda#on,	
  impotence,	
  postural	
  
hypotension	
  (a	
  blocking),	
  drowniss	
  	
  

extrapyramidal	
  symptoms	
  hypotension,	
  
seda#on,	
  restlessness	
  

ADS	
  arranged	
  according	
  to	
  
the	
  prominent	
  

For	
  metoclopramide	
  only.	
  
Because	
  it	
  crosses	
  BBB	
  but	
  
domperidone	
  does	
  not.	
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Neurokinin1	
  (NK1)	
  receptor	
  antagonists	
  
Aprepitant	
   

Mechanism	
  
Is	
  a	
  substance	
  P	
  (found	
  peripherally	
  but	
  the	
  receptor	
  centrally)	
  antagonists	
  
that	
  acts	
  by	
  blocking	
  neurokinin	
  1	
  	
  receptors	
  in	
  vagal	
  afferent	
  fibers	
  in	
  
STN(solitary	
  tract	
  nucleus)	
  and	
  area	
  postrema.	
  	
  

Indica&on	
  

Usually combined with 5-HT3 antagonists and corticosteroids in 
chemo-­‐thereby	
  induced	
  nausea	
  and	
  vomi#ng	
  (CINV)	
  and	
  post	
  oprea#ve	
  NV	
  
preven#on	
  of	
  acute	
  and	
  delayed	
  	
  
preven#on	
  of	
  postopera#ve	
  nausea	
  and	
  vomi#ng	
  (Third	
  line).	
  

route	
   orally 

Other indication for metoclopramide	
  	
  
 Facilitate	
  duodenal	
  intuba#on	
  &	
  endoscopy	
  
 Regurgita#on	
  &	
  reflux	
  oesophagi#s	
  
 Diagnos#c	
  radiology	
  of	
  gut	
  	
  	
  #me	
  required	
  for	
  barium	
  to	
  reach	
  caecum	
  

	
  	
  No.	
  of	
  films	
  required	
  
 Clears	
  gastric	
  contents	
  in	
  emergency	
  anaesthesia	
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H1-­‐receptor	
  antagonists	
  (H!	
  crosses	
  BBB)	
  
Diphenhydramine	
  best	
  for	
  mo&on	
  sickness,	
  Cyclizine,	
  Meclizine,	
  Promethazine 

Indica&on	
  
for	
  mo#on	
  sickness,	
  morning	
  sickness	
  in	
  pregnancy,	
  Ves#bular	
  Disturbances	
  
and	
  to	
  combat	
  opioid	
  nausea	
  
Promethazine:	
  severe	
  morning	
  sickness	
  of	
  pregnancy	
  (if	
  only	
  essen#al	
  

Side	
  effects	
  
Prominent	
  seda#on,	
  hypotension	
  a	
  blocking	
  especially	
  with	
  promethazine,	
  
An#cholinergic	
  effects	
  (dry	
  mouth,	
  dilated	
  pupils,	
  urinary	
  reten#on,	
  
cons#pa#on).	
  

Muscarinic	
  receptor	
  antagonists	
  
Hyoscine	
  (scopolamine) 

rout	
   Used	
  as	
  trans-­‐dermal	
  patches	
  in	
  mo#on	
  sickness	
  (applied	
  behind	
  the	
  external	
  ear).	
  
Orally	
  common,	
  injec#on,	
  patches	
   

mechanism	
   Acts	
  centrally	
  by	
  reduce	
  impulses	
  from	
  ves#bular	
  nuclei	
  

Not	
  in	
  chemotherapy-­‐induced	
  vomi#ng	
  No	
  effect	
  in	
  CRTZ	
  

Side	
  effects	
   Seda#on,	
  Tachycardia,	
  blurred	
  vision,	
  dry	
  mouth,	
  cons#pa#on,	
  urinary	
  reten#on	
  
(atropine	
  like	
  ac#on)	
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Cannabinoids	
  (rarely	
  used)	
  
Nabilone,	
  dronabinol	
   

mechanism	
   Mechanism	
  is	
  not	
  understood.	
  act	
  at	
  central	
  cannabinoid	
  receptors.	
  

Indica&on	
  
adjuvant	
  in	
  chemotherapy	
  induced	
  vomi#ng.	
  	
  
It	
  has	
  a	
  limited	
  use	
  due	
  its	
  side	
  effects.	
  It’s	
  only	
  used	
  if	
  the	
  pa#ent	
  is	
  	
  
resistance	
  to	
  other	
  drugs	
  	
  

Side	
  Effects	
  
	
   Seda#on,	
  hallucina#on,	
  euphoria	
  and	
  dysphoria.	
  

Glucocor&coids	
  
Dexamethasone	
  and	
  methylprednisolone	
  	
   

Indica&on	
  
acute	
  emesis	
  alone	
  or	
  combined	
  with	
  ondansetron	
  (5-­‐HT3	
  antagonist)	
  or	
  NK1	
  
receotor	
  antagonist	
  
vomi#ng	
  by	
  cytotoxic	
  drugs.	
  (chemotherapy-­‐induced	
  vomi#ng)	
  	
  	
  

Side	
  Effects	
  
	
  

(Hyperglycemia,	
  Hypertension)metabolic	
  disorder,	
  Cataract,	
  
Osteoporosis	
  risk	
  old	
  female	
  ,	
  Increased	
  intraocular	
  pressure,	
  
Increased	
  suscep#bility	
  to	
  infec#on,	
  Increased	
  appe#te	
  &	
  obesity	
  

Remember	
  
Napeleon	
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Summary 
        Motion sickness 

  Hyoscine:  For short Journey. 
  Diphenhydramine:  For Long Journey.	
  

 
  Vomiting with pregnancy (morning sickness)  

  avoid all drugs in the first trimester.  
  Pyridoxine (B6). 
  Promethazine ( late pregnancy). 
 

  Drug- induced vomiting (CTZ) 
  domperidone & metoclopramide. 

 
  Vomiting due to cytotoxic drugs. 

  Ondansetron. 
  D2- antagonists. 
  Dexamethazone. 
  Nabilone . 
 

  Post operative vomiting 
  Dopamine antagonists (Metoclopromide or Domperidone). 
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Summary	
  from	
  431	
  teams	
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1.  Metoclopramide	
  (Reglan)	
  is	
  useful	
  to	
  treat	
  postopera#ve	
  nausea	
  and	
  vomi#ng	
  
because	
  it	
  

A)	
  decreases	
  mobility	
  in	
  the	
  gastrointes#nal	
  tract.	
  
B)	
  decreases	
  chemoreceptor	
  s#mula#on.	
  
C)	
  improves	
  the	
  body's	
  response	
  to	
  analgesia.	
  
D)	
  promotes	
  mo#lity	
  in	
  the	
  small	
  intes#ne.	
  
	
  
	
  
2.  Which	
  drug	
  works	
  by	
  blocking	
  serotonin	
  in	
  the	
  gastrointes#nal	
  tract,	
  vomi#ng	
  

center,	
  and	
  chemoreceptor	
  trigger	
  zone	
  (CTZ)?	
  
A)	
  metoclopramide	
  (Reglan)	
  
B)	
  meclizine	
  (An#vert)	
  
C)	
  droperidol	
  (Inapsine)	
  
D)	
  ondansetron	
  (Zofran)	
  
	
  

1\D	
  	
  	
  	
  2\D	
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Pharmacology	
  leaders:	
  
Tuqa	
  Alkaff	
  &	
  Abullah	
  Alanzi	
  

	
  
Email:	
  

Pharmacologyteam1@gmail.com	
  


