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Learning	
  Objec0ves	
  

•  Review	
  of	
  psychotropic	
  medica/ons	
  available	
  in	
  Canada	
  and	
  their	
  
indica/ons	
  

•  Discuss	
  risks	
  of	
  discon/nua/on	
  of	
  an/psycho/c	
  therapy	
  
secondary	
  to	
  adverse	
  events	
  

•  Overview	
  and	
  case-­‐based	
  discussion	
  on	
  QTc	
  Prolonga/on	
  
including	
  e/ology,	
  risk	
  factors,	
  common	
  drugs,	
  monitoring,	
  and	
  
managing	
  risk	
  



Presenta0on	
  Outline	
  

•  An/psycho/c	
  medica/ons	
  available	
  in	
  Canada	
  and	
  their	
  
classifica/on	
  

•  Review	
  indica/on,	
  efficacy,	
  and,	
  safety	
  of	
  an/psycho/c	
  
medica/on	
  

•  QTc	
  prolonga/on	
  management	
  
•  PuHng	
  an/psycho/c	
  medica/on	
  risks	
  into	
  perspec/ve	
  
•  Poten/al	
  role	
  of	
  the	
  pharmacist	
  with	
  managing	
  an/psycho/c	
  

medica/on	
  use	
  



The	
  Evolu0on	
  of	
  Therapies…	
  

ECT	
  1940	
  
First	
  

Genera/on	
  
APs	
  

1960-­‐1980	
  
Second	
  

Genera/on	
  
APs	
  

1990-­‐2000’s	
  
Second	
  

Genera/on	
  
APs	
  

Last	
  Decade	
  

Chlorpromazine	
  
Trifluoperazine	
  
Fluphenazine	
  
Thioridazine	
  
Haloperidol	
  
Mesoirdazine	
  
Loxapine	
  

	
  

Clozapine-­‐2002	
  
Risperidone-­‐1996	
  
Olanzapine-­‐1991	
  
Que/apine-­‐1998	
  
Ziprasidone-­‐2004	
  

Aripiprazole-­‐2009	
  
Asenapine-­‐2012	
  
Paliperidone-­‐2006	
  
Lurasidone-­‐2012	
  
	
  



Classifica0on	
  of	
  An0psycho0c	
  Therapy	
  

•  Conven/onal/Typical	
  /First	
  Genera/on	
  
–  Dopaminergic	
  receptors	
  (D2)	
  
–  Not	
  selec/ve:	
  affinity	
  for	
  mesocor/col,nigrostriatal,	
  tuberoinfundibular,	
  

and	
  mesolimbic	
  pathways	
  
–  High	
  Potency	
  vs	
  Low	
  Potency	
  
–  An/cholinergic	
  and	
  An/histaminergic	
  ac/vity	
  

	
  

•  Atypical/Second	
  Genera/on	
  
–  Dopaminergic	
  receptors	
  (D2)	
  
–  Affinity	
  for	
  the	
  mesolimbic	
  pathway	
  only	
  
–  Rapid	
  disassocia/on	
  from	
  dopamine	
  receptors	
  
–  Serotonergic	
  receptors	
  	
  (5HT2A)	
  







First	
  Genera0on	
  An0psycho0cs	
  Available	
  in	
  Canada	
  

ORAL	
   Intramuscular	
  Long-­‐Ac0ng	
  
Chlorpromazine	
  (10,25,50,100mg)	
   Fluanxol	
  Depot	
  (flupen/xol)	
  

40mg	
  every	
  2	
  weeks	
  

Fluphenazine	
  (1,2,5mg)	
   Modecate	
  (fluphenazine)	
  
	
  25mg	
  every	
  2	
  weeks	
  

Haloperidol	
  (0.5,1,2,5,10,20mg)	
   Haldol	
  LA	
  150mg	
  every	
  4	
  weeks	
  

Loxapine	
  (2.5,5,10,25,50mg)	
   Pipor/l	
  L4	
  100mg	
  every	
  4	
  weeks	
  

Methotrimeprazine	
  (2,5,25,50mg)	
   Clopixol	
  Depot	
  (zuclopenthixol)	
  
200mg	
  every	
  2	
  weeks	
  	
  

Perphenazine	
  (2,4,8,16mg)	
  

Prochlorperazine	
  (5,10mg)	
  

Trifluoperazine	
  (1,2,5,10,20mg)	
  



Second	
  Genera0on	
  An0psycho0cs	
  Available	
  in	
  Canada	
  

ORAL	
   Intramuscular	
  Long-­‐Ac0ng	
  
Aripiprazole	
  (Abilify)	
  2,5,10,15,20,30mg	
   Invega	
  Sustenna	
  (paliperidone)	
  

25-­‐100mg	
  every	
  4	
  weeks	
  

Asenapine	
  (Saphris)	
  5,10mg	
   Risperdal	
  Consta	
  (risperidone)	
  
25-­‐50mg	
  every	
  2	
  weeks	
  

Lurasidone	
  (Latuda)	
  20,40,60,80,120mg	
   Abilify	
  Maintena	
  (aripiprazole)	
  
160-­‐400mg	
  every	
  4	
  weeks	
  

Olanzapine	
  (Zyprexa)	
  2.5,5,7.5.10,15,20mg	
  

Paliperidone	
  (Invega)	
  3,6,9	
  

Que/apine	
  (Seroquel)	
  
25,100,150,200,300mg	
  

Risperidone	
  (Risperdal)	
  0.25,0.5,1,2,3,4mg	
  

Ziprasidone	
  (Zeldox)	
  20,40,60,80mg	
  

Iloperidone	
  (Fanapt)-­‐Not	
  approved	
  in	
  CAN	
  



Pa0ent	
  Profile	
  B.D.	
  

•  Medica/on	
  Profile:	
  
–  Abilify	
  10mg	
  po	
  daily*	
  
–  Saphris	
  10mg	
  po	
  bed/me*	
  
–  Lorazepam	
  2mg	
  po	
  TID	
  
–  Mirtazapine	
  30mg	
  po	
  bed/me*	
  
–  Pantoprazole	
  40mg	
  po	
  BID	
  
–  Dicetel	
  50mg	
  po	
  TID	
  
–  Domperidone	
  10mg	
  po	
  TID*	
  
–  Trazadone	
  150mg	
  po	
  bed/me*	
  
	
  



Pa0ent	
  Profile	
  T.K.	
  

•  Medica/on	
  Profile:	
  
–  Abilify	
  5mg	
  po	
  daily*	
  
–  Cipralex	
  10mg	
  po	
  daily*	
  
–  Synthroid	
  75mcg	
  po	
  daily	
  
–  Que/apine	
  XR	
  250mg	
  po	
  bed/me*	
  
–  Temazepam	
  30mg	
  po	
  bed/me	
  
–  Trazodone	
  25mg	
  po	
  bed/me*	
  



How	
  do	
  we	
  determine	
  appropriate	
  pharmacotherapy?	
  

•  Presen/ng	
  Symptoms	
  and	
  Indica/on	
  
•  Proven	
  Efficacy	
  
•  Safety	
  
•  Past	
  history	
  of	
  response	
  to	
  medica/ons	
  	
  
•  Ease	
  of	
  Use/Convenience	
  	
  
•  Cost	
  



How	
  do	
  we	
  determine	
  appropriate	
  pharmacotherapy?	
  

•  Presen0ng	
  Symptoms	
  and	
  Indica0on	
  
•  Proven	
  Efficacy	
  
•  Safety	
  
•  Past	
  history	
  of	
  response	
  to	
  medica/ons	
  	
  
•  Ease	
  of	
  Use/Convenience	
  	
  
•  Cost	
  



Health	
  Canada	
  Approved	
  Indica0ons:	
  First	
  Genera/on	
  APs	
  

•  Psychosis/Schizophrenia	
  
•  Nausea/Vomi0ng:	
  chlorpromazine,	
  haloperidol,	
  

methotrimeprazine,	
  prochlorperazine,	
  trifluoperazine	
  
•  Intermi\ent	
  porphyria:	
  chlorpromazine	
  	
  
•  Delirium:	
  haloperidol	
  
•  Persistent	
  Hiccups:	
  chlorpromazine	
  and	
  haloperidol	
  
•  Severe	
  agita0on/aggression:	
  haloperidol	
  	
  
•  Behavioural	
  disorder:	
  chlorpromazine	
  
•  Manic	
  state	
  in	
  bipolar:	
  chlorpromazine,	
  haloperidol,	
  

methotrimeprazine,	
  thioproperazine	
  



Health	
  Canada	
  Approved	
  Indica0ons:	
  Second	
  Genera/on	
  APs	
  

•  Psychosis/Schizophrenia	
  
•  Depression:	
  aripiprazole	
  and	
  que/apine	
  	
  
•  Manic	
  state	
  in	
  bipolar:	
  aripiprazole,	
  asenapine,	
  olanzapine,	
  

queitapine,	
  riseridone,	
  ziprasidone	
  
•  Depressive	
  state	
  in	
  bipolar:	
  lurasidone	
  and	
  que/apine	
  	
  
•  Alzheimer’s	
  disease:	
  risperidone	
  (to	
  control	
  episodes	
  of	
  

psychosis	
  with	
  agita/on)	
  
•  Behavioural	
  disorder	
  of	
  demen0a:	
  risperidone	
  
•  Generalized	
  anxiety	
  disorder:	
  risperidone	
  
•  Agita0on:	
  olanzapine	
  



AUTISM	
  SPECTRUM	
  DISORDERS	
  
OBSESSIVE	
  COMPULSIVE	
  DISORDER	
  
INSOMNIA	
  
ANXIETY	
  
AGITATION	
  
DEMENTIA	
  
DELIRIUM	
  
PAIN	
  
DEPRESSION	
  
PTSD	
  
EATING	
  DISORDERS	
  
	
  
	
  



WHAT	
  ABOUT	
  PATIENT’S	
  WITH	
  CO-­‐
OCCURRING	
  MENTAL	
  HEALTH	
  
DISORDERS?	
  



How	
  do	
  we	
  determine	
  appropriate	
  pharmacotherapy?	
  

•  Presen/ng	
  Symptoms	
  and	
  Indica/on	
  for	
  Medica/on	
  Use	
  

•  Efficacy	
  
•  Safety	
  
•  Past	
  history	
  of	
  response	
  to	
  medica/ons	
  	
  
•  Ease	
  of	
  Use/Convenience	
  	
  
•  Cost	
  



Network	
  of	
  Compara0ve	
  Efficacy	
  
Leucht,S.	
  et	
  al.	
  2013	
  



Leucht,S.	
  et	
  al.	
  2013	
  



Are	
  SGAs	
  more	
  effec0ve	
  than	
  FGAs?	
  

•  Two	
  important	
  clinical	
  trials	
  that	
  shed	
  light	
  on	
  this	
  controversy:	
  
–  Clinical	
  An/psycho/c	
  Trials	
  of	
  Effec/veness	
  (NIMH)	
  
–  Cost	
  U/lity	
  of	
  the	
  Latest	
  An/psycho/cs	
  in	
  severe	
  schizophrenia	
  
(NHS)	
  

•  Two	
  take	
  home	
  points:	
  
–  No	
  evidence	
  of	
  benefit	
  of	
  SGAs	
  over	
  FGAs	
  for	
  the	
  treatment	
  of	
  
nega/ve	
  symptoms	
  of	
  schizophrenia	
  

–  Clozapine	
  has	
  shown	
  clear	
  u/lity	
  in	
  treatment-­‐resistant	
  cases	
  of	
  
schizophrenia	
  



AHRQ	
  Pub.	
  No.	
  11-­‐EHC087-­‐1	
  
September	
  2011	
  



THE	
  WIDE	
  ARRAY	
  OF	
  DRUG	
  THERAPIES	
  NOW	
  AVAILABLE	
  
ALLOW	
  CLINICIANS	
  TO	
  TAILOR	
  TREATMENT	
  TO	
  EACH	
  
INDIVIDUAL'S	
  NEEDS	
  AND	
  PREFERENCES,	
  ENHANCING	
  
ACCEPTABILITY	
  AND	
  LONG-­‐TERM	
  ADHERENCE.	
  



How	
  do	
  we	
  determine	
  appropriate	
  pharmacotherapy?	
  

•  Presen/ng	
  Symptoms	
  and	
  Indica/on	
  for	
  Medica/on	
  Use	
  
•  Proven	
  Efficacy	
  

•  Safety	
  
•  Past	
  history	
  of	
  response	
  to	
  medica/ons	
  	
  
•  Ease	
  of	
  Use/Convenience	
  	
  
•  Cost	
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Side	
  Effect	
  Hierarchies	
  for	
  Psychosis/Schizophrenia	
  

Leucht,S.	
  et	
  al.	
  2013	
  



Side	
  Effect	
  Hierarchies	
  for	
  Psychosis/Schizophrenia	
  

Leucht,S.	
  et	
  al.	
  2013	
  



Side	
  Effect	
  Hierarchies	
  for	
  Psychosis/Schizophrenia	
  

Leucht,S.	
  et	
  al.	
  2013	
  



Side	
  Effect	
  Hierarchies	
  for	
  Psychosis/Schizophrenia	
  

Leucht,S.	
  et	
  al.	
  2013	
  



Quit	
  Playing	
  Games	
  With	
  My	
  Heart!	
  
	
  

QTc	
  Prolonga/on	
  
	
  

	
  



QTc	
  Prolonga/on	
  Outline	
  
•  Case	
  
•  E/ology	
  
•  Risk	
  factors	
  
•  Common	
  drugs	
  
•  An/psycho/cs	
  and	
  QTc	
  Prolonga/on	
  
•  Challenges	
  in	
  Community	
  Pharmacy	
  
•  Managing	
  risk	
  
•  Systema/c	
  Approach	
  to	
  managing	
  QTc	
  Prolonga/on	
  
•  Summary	
  
	
  



Remember	
  this?	
  	
  
	
  
Subject:	
  Domperidone	
  associated	
  with	
  serious	
  abnormal	
  heart	
  

rhythms	
  and	
  sudden	
  death	
  (cardiac	
  arrest)	
  
Some	
  pa0ents	
  taking	
  domperidone	
  may	
  have	
  a	
  small	
  increased	
  risk	
  
of	
  serious	
  abnormal	
  heart	
  rhythms	
  or	
  sudden	
  cardiac	
  arrest	
  if	
  they:	
  	
  

–  use	
  doses	
  higher	
  than	
  30	
  mg	
  a	
  day;	
  
–  are	
  older	
  than	
  60	
  years	
  of	
  age;	
  	
  
–  have	
  certain	
  condi0ons	
  or	
  take	
  other	
  drugs	
  that	
  may	
  change	
  the	
  electrical	
  

ac0vity	
  of	
  the	
  heart	
  (QT	
  prolonga0on).	
  

http://www.healthycanadians.gc.ca/recall-
alert-rappel-avis/hc-sc/2015/43423a-
eng.php 



Myth	
  Buster!	
  
	
  

•  The	
  warning	
  was	
  based	
  on	
  2	
  CASE	
  CONTROLLED	
  studies	
  which	
  
used	
  data	
  retrieved	
  from	
  electronic	
  databases.	
  	
  

	
  

•  Limita/ons:	
  researchers	
  were	
  only	
  able	
  to	
  examine	
  if	
  a	
  Rx	
  for	
  
domperidone	
  was	
  filled.	
  Whether	
  or	
  not	
  the	
  individual	
  took	
  the	
  
medica/on	
  was	
  not	
  confirmed.	
  

	
  

 

Bozzo P, Koren G, Ito S. Health Canada advisory on domperidone should I 
avoid prescribing domperidone to women to increase milk production 
[corrected]?. Can Fam Physician. 2012;58(9):952-3. 



Myth	
  Buster!	
  
•  In	
  the	
  study	
  conducted	
  in	
  the	
  Netherlands,	
  domperidone	
  is	
  

available	
  OTC;	
  therefore,	
  all	
  exposures	
  to	
  domperidone	
  were	
  not	
  
captured.	
  

	
  

•  Studies	
  lacked	
  data	
  on	
  specific	
  triggers	
  of	
  drug	
  induced	
  TdP	
  such	
  as	
  
digitalis	
  toxicity,	
  hypokalemia,	
  hyperkalemia	
  or	
  hypomagnesemia	
  

	
  

•  Overall	
  risk	
  of	
  sudden	
  cardiac	
  death	
  was	
  7	
  in	
  10,000	
  

Bozzo P, Koren G, Ito S. Health Canada advisory on domperidone should I 
avoid prescribing domperidone to women to increase milk production 
[corrected]?. Can Fam Physician. 2012;58(9):952-3. 



Now	
  That	
  I	
  Have	
  Your	
  Aoen/on!	
  



Case:	
  Meet	
  the	
  Pa/ent	
  
Name:	
  Mrs.	
  Bee	
  
Age/Sex:	
  70	
  y.o	
  female	
  
Past	
  Medical	
  History:	
  	
  

	
  	
  	
  -­‐	
  Schizoaffec/ve	
  disorder	
  &	
  comorbid	
  anxiety	
  disorder	
  (40	
  year	
  hx)	
  
	
   	
  	
  	
  	
  -­‐	
  Type	
  2	
  diabetes	
  mellitus	
  
	
   	
  	
  	
  	
  -­‐	
  Hypertension	
  	
  

	
  



Case:	
  Meet	
  the	
  Pa/ent	
  
Social	
  History:	
  	
  
•  Mrs.	
  Bee’s	
  husband	
  died	
  5	
  years	
  ago	
  
•  She	
  lives	
  alone	
  in	
  a	
  senior	
  care	
  facility	
  
•  Uses	
  a	
  weekly	
  pill	
  reminder	
  box	
  that	
  she	
  fills	
  herself	
  because	
  her	
  

residenAal	
  facility	
  does	
  not	
  monitor	
  medicaAon	
  adherence	
  
•  Sees	
  her	
  psychiatrist	
  once	
  a	
  month	
  and	
  her	
  primary	
  care	
  provider	
  

every	
  3	
  months	
  
•  No	
  history	
  of	
  illicit	
  drug,	
  alcohol,	
  or	
  tobacco	
  use	
  	
  

	
  



Case:	
  Mrs.	
  Bee’s	
  Medica/ons	
  
•  Furosemide	
  40mg	
  PO	
  once	
  daily	
  (hypertension)	
  
•  Lisinopril	
  20	
  mg	
  PO	
  once	
  daily	
  (hypertension)	
  
•  Meqormin	
  1500	
  mg	
  PO	
  once	
  daily	
  (T2DM)	
  
•  Lorazepam	
  1.5	
  mg	
  PO	
  once	
  daily	
  (anxiety)	
  
•  Paroxe/ne	
  40	
  mg	
  PO	
  once	
  daily	
  (anxiety)	
  
•  Que/apine	
  800	
  mg	
  PO	
  once	
  daily	
  (psychoAc	
  features	
  and	
  

mood	
  de-­‐regulaAon	
  with	
  schizoaffecAve	
  disorder)	
  
	
  
She	
  Presents	
  with	
  a	
  prescrip/on	
  from	
  a	
  walk-­‐in	
  clinic	
  for	
  

Azithromycin	
  500	
  mg	
  on	
  day	
  1	
  followed	
  by	
  250	
  mg	
  once	
  
daily	
  on	
  days	
  2-­‐5.	
  

	
  



Case:	
  To	
  be	
  con/nued…	
  

•  Keep	
  Mrs.	
  Bee	
  in	
  Mind,	
  we	
  will	
  be	
  re-­‐visi/ng	
  
her	
  again	
  shortly….	
  



What	
  is	
  QTc	
  Prolonga/on?	
  	
  

•  An	
  inherited	
  or	
  acquired	
  disturbance	
  of	
  the	
  heart’s	
  
electrical	
  system	
  caused	
  by	
  abnormali/es	
  of	
  ion	
  channels	
  
found	
  in	
  heart	
  cells.	
  

	
  	
  
•  Ions	
  (K+,	
  Na+,	
  Ca2+	
  and	
  Cl-­‐)	
  pass	
  across	
  the	
  cell	
  membrane	
  

through	
  channels	
  and	
  generate	
  the	
  electrical	
  ac/vity	
  
(depolariza/on	
  and	
  repolariza/on)	
  that	
  ini/ates	
  the	
  heart’s	
  
mechanical	
  func/on.	
  	
  



What	
  is	
  QTc	
  Prolonga/on?	
  	
  
•  These	
  electrical	
  signals	
  are	
  recorded	
  as	
  the	
  

electrocardiogram	
  (EKG	
  or	
  ECG).	
  
•  The	
  abnormal	
  func/on	
  of	
  one	
  or	
  more	
  ion	
  channels	
  

prolongs	
  the	
  repolariza/on	
  process	
  and	
  the	
  QT	
  interval.	
  
This	
  predisposes	
  pa/ents	
  to	
  cardiac	
  arrhythmias.	
  



What	
  is	
  the	
  QTc	
  Interval?	
  

•  The	
  /me	
  from	
  the	
  electrical	
  s/mula/on	
  (depolariza/on)	
  of	
  
the	
  heart’s	
  pumping	
  chambers	
  (ventricles),	
  to	
  their	
  
recharging	
  (repolariza/on).	
  

•  The	
  QT	
  interval	
  varies	
  with	
  heart	
  rate.	
  It	
  shortens	
  as	
  the	
  
rate	
  increases	
  and	
  lengthens	
  as	
  the	
  rate	
  decreases.	
  

•  Therefore,	
  there	
  is	
  no	
  single	
  QT	
  interval	
  that	
  is	
  normal	
  or	
  
abnormal.	
  

	
  
	
  



Range	
  of	
  QTc	
  Intervals	
  
In	
  order	
  to	
  determine	
  if	
  a	
  given	
  QT	
  is	
  appropriate	
  for	
  a	
  given	
  heart	
  
rate,	
  the	
  QT	
  is	
  corrected	
  for	
  the	
  heart	
  rate	
  using	
  a	
  mathema/cal	
  
formula,	
  and	
  this	
  quan/ty	
  is	
  called	
  the	
  QTc.	
  	
  



Why	
  are	
  we	
  concerned..?	
  
Torsades	
  de	
  Pointes(TdP)	
  
•  TdP	
  (twis/ng	
  of	
  the	
  points)	
  refers	
  to	
  a	
  polymorphic	
  ventricular	
  

tachycardia,	
  associated	
  with	
  prolonged	
  QTc	
  interval	
  and	
  bradycardia.	
  
•  TdP	
  is	
  thought	
  to	
  be	
  caused	
  by	
  early	
  auer-­‐depolariza/ons	
  during	
  

prolonged	
  repolariza/on.	
  It	
  is	
  ouen	
  self-­‐limi/ng	
  but	
  may	
  be	
  poten0ally	
  
fatal,	
  some/mes	
  leading	
  to	
  syncope	
  and/or	
  sudden	
  death.	
  	
  

•  TdP	
  can	
  be	
  either	
  1°	
  (congenital)	
  or	
  2°	
  (acquired)	
  due	
  to	
  metabolic	
  
disturbances,	
  medical	
  condi/ons,	
  or	
  most	
  commonly,	
  drugs	
  	
  

•  The	
  actual	
  incidence	
  of	
  TdP	
  is	
  unknown.	
  
•  Numerous	
  drugs	
  have	
  the	
  poten/al	
  to	
  cause	
  TdP	
  and	
  have	
  been	
  taken	
  off	
  

the	
  market	
  for	
  that	
  reason!	
  









•  It	
  is	
  important	
  to	
  keep	
  in	
  mind	
  that	
  the	
  QT	
  
interval	
  is	
  simply	
  a	
  surrogate	
  marker	
  for	
  the	
  risk	
  
of	
  TdP.	
  

	
  
•  The	
  risk	
  of	
  TdP	
  does	
  not	
  directly	
  correlate	
  with	
  
the	
  QT	
  interval	
  or	
  the	
  extent	
  of	
  QT-­‐interval	
  
prolonga/on.	
  

Why	
  do	
  we	
  care	
  about	
  other	
  risk	
  factors?	
  
	
  



Risk	
  Factors	
  

Gören JL, Dinh TA. Psychotropics and sudden cardiac death. R I Med J (2013); 96(3):38-41. 

Table 1: Nonmodifiable and modifiable risk factors in developing TdP   



Remember	
  Mrs	
  Bee?!	
  

• What	
  were	
  some	
  of	
  her	
  Risk	
  Factors?	
  



Mrs.	
  Bee’s	
  Risk	
  Factors	
  

•  Non-­‐Modifiable:	
  	
  
-­‐Female	
  sex	
  
-­‐Increased	
  age	
  
	
  

•  Modifiable:	
  
-­‐Poten/al	
  electrolyte	
  disturbances	
  due	
  to	
  furosemide	
  
-­‐Use	
  of	
  more	
  than	
  one	
  QT	
  prolonging	
  medica/on	
  
(Que/apine	
  and	
  Paroxe/ne)	
  

	
  
	
  



Stra/fica/on	
  of	
  Risk	
  Factors	
  
Highest	
  Risk	
  (Risk	
  factors	
  in	
  no	
  par/cular	
  order):	
  
•  Age:	
  Increased	
  risk	
  with	
  increased	
  age	
  
•  Female	
  Sex:	
  longer	
  baseline	
  QT	
  intervals	
  than	
  men	
  
•  Cardiomyopathy:	
  Heart	
  failure,	
  Leu	
  Ventricular	
  hypertrophy,	
  

Myocardial	
  Infarc/on	
  
•  Congenital	
  Long	
  QT	
  Interval:	
  Rare	
  (incidence	
  1/5000)	
  
•  Drugs	
  



Drugs	
  	
  

•  More	
  than	
  50	
  commonly	
  prescribed	
  
medica/ons	
  can	
  lead	
  to	
  drug-­‐induced	
  QT	
  
prolonga/on…	
  

•  With	
  so	
  many	
  drugs	
  that	
  can	
  cause	
  QT	
  
prolonga/on	
  how	
  do	
  we	
  go	
  about	
  stra/fying	
  
risk	
  of	
  poten/al	
  drug-­‐induced	
  QT	
  
prolonga/on?	
  
	
  



Stra/fica/on	
  of	
  Risk	
  Factors	
  
•  Credible	
  Meds	
  →	
  Free	
  Resource!	
  



Stra/fica/on	
  of	
  Risk	
  Factors	
  
•  Credible	
  Meds	
  →	
  Free	
  Resource!	
  



High	
  Risk	
  QT	
  Prolonging	
  Medica/ons	
  

2007. University of Illinois College of PharmacyDrug-induced QT 
prolongation (Part 2): a focus on select medications.http://
dig.pharm.uic.edu/faq/2013/Feb/faq2.aspx 

Table 2: High risk QTc prolonging medications 



Medium	
  Risk	
  QT	
  Prolonging	
  Medica/ons	
  

2007. University of Illinois College of PharmacyDrug-induced QT 
prolongation (Part 2): a focus on select medications.http://
dig.pharm.uic.edu/faq/2013/Feb/faq2.aspx 

Table 3: Medium risk QTc prolonging medications 



Low	
  Risk	
  QT	
  Prolonging	
  Medica/ons	
  

2007. University of Illinois College of PharmacyDrug-induced QT 
prolongation (Part 2): a focus on select medications.http://
dig.pharm.uic.edu/faq/2013/Feb/faq2.aspx 

Table 4: Low risk QTc prolonging medications 



An/psycho/cs	
  
•  All	
  an/psycho/cs	
  have	
  the	
  ability	
  to	
  prolong	
  the	
  QT	
  

interval;	
  however	
  some	
  have	
  a	
  higher	
  risk	
  of	
  TdP	
  than	
  
others.	
  

Table	
  5:	
  Lists	
  An/psycho/cs From	
  highest	
  to	
  lowest	
  QTc	
  prolonga/on	
  in ms	
  	
  

Gören JL, Dinh TA. Psychotropics and sudden cardiac death. R I Med J (2013). 2013;96(3):38-41. 



Wenzel-Seifert K, Wittmann M, Haen E. QTc prolongation by psychotropic drugs and the risk of 
torsades de pointes. Dtsch Arztebl Int. 2011; 108(41): 687-93. 

Table 6:Relative risk of QTc prolongation, the ranges reported in the  
literature and the relative incidence of QTc prolongation in the literature. 
  
 

An/psycho/cs	
  &	
  QTc	
  Prolonga/on	
  



An/psycho/cs	
  

Figure 1: Forest plot for 
effect sizes of 
antipsychotic drugs 
compared with placebo 
for QTc prolongation 

Leucht S, Cipriani A, Spineli L, et al. Comparative efficacy and tolerability of 
15 antipsychotic drugs in schizophrenia: a multiple-treatments meta-analysis. 
Lancet. 2013;382(9896):951-62. 



Challenges	
  in	
  Community	
  Pharmacy	
  	
  

•  ECG	
  unavailable	
  (no	
  baseline	
  QTc	
  informa/on)	
  
•  Electrolyte	
  monitoring/	
  lab	
  values	
  unavailable	
  
•  Renal	
  func/on	
  ouen	
  unknown	
  	
  
•  Polypharmacy...	
  pharmacist	
  may	
  not	
  be	
  aware	
  of	
  all	
  drugs	
  

the	
  pa/ent	
  is	
  taking	
  

	
  



Community	
  Pharmacy:	
  Minimizing	
  QTc	
  
Prolonga/on	
  Risk	
  

•  Suggest	
  alterna/ve	
  therapy	
  (use	
  drug	
  with	
  lowest	
  risk	
  of	
  
TdP	
  within	
  the	
  same	
  class)	
  

•  Discon/nua/on	
  of	
  unnecessary	
  drugs	
  (Indica/on?)	
  
•  Iden/fy	
  drug	
  interac/ons	
  (especially	
  those	
  involving	
  the	
  

CYP450	
  system)	
  
•  Educate	
  pa/ents	
  on	
  signs/symptoms	
  	
  (syncope,	
  

palpita/ons)	
  and	
  risk	
  factors	
  of	
  QTc	
  prolonga/on	
  

	
  
	
  
	
  
	
  
	
  
	
  



Community	
  Pharmacy:	
  Minimizing	
  QTc	
  
Prolonga/on	
  Risk	
  

•  Assess	
  compliance,	
  is	
  there	
  a	
  chance	
  the	
  pa/ent	
  may	
  
take	
  a	
  higher	
  dose	
  than	
  prescribed?	
  

•  Encourage	
  avoidance	
  of	
  polypharmacy	
  when	
  possible	
  
•  U/lize	
  MedsChecks	
  to	
  develop	
  a	
  complete	
  pa/ent	
  
history	
  

	
  



Community	
  Pharmacy:	
  Minimizing	
  QTc	
  
Prolonga/on	
  Risk	
  

•  Screen	
  pa0ents	
  for	
  risk	
  factors	
  for	
  prolonged	
  QTc	
  interval,	
  
such	
  as	
  congenital	
  long	
  QT	
  syndrome,	
  family	
  history	
  of	
  
cardiac	
  conduc/on	
  abnormali/es,	
  and	
  previous	
  
occurrences	
  of	
  medica/on-­‐mediated	
  QTc	
  prolonga/on.	
  

	
  
	
  



Community	
  Pharmacy:	
  Minimizing	
  QTc	
  
Prolonga/on	
  Risk	
  

•  Assess	
  pa/ent’s	
  global	
  risk	
  taking	
  into	
  considera/on	
  which	
  
medica/ons	
  can	
  be	
  altered/changed	
  and	
  which	
  
medica/ons	
  cannot.	
  Ie.	
  IdenAfying	
  the	
  most	
  appropriate	
  
care	
  provider	
  to	
  fax	
  recommendaAons	
  to	
  

•  Always	
  document	
  the	
  prescriber’s	
  clinical	
  ra/onale	
  for	
  
maintaining	
  or	
  altering	
  the	
  pa/ent’s	
  drug	
  therapy	
  

	
  
	
  

2007. University of Illinois College of 
PharmacyDrug-induced QT prolongation 
(Part 2): a focus on select 
medications.http://dig.pharm.uic.edu/faq/
2013/Feb/faq2.aspx 



Systema/c	
  Approach	
  To	
  Managing	
  Poten/al	
  QTc	
  Prolonga/on	
  

Computer	
  alert	
  or	
  drug	
  interac0on	
  warning	
  of	
  
drug-­‐induced	
  QT	
  prolonga0on	
  and	
  TdP	
  	
  

Risk	
  assessment	
  -­‐	
  the	
  pa0ent	
  	
  
What	
  risk	
  factors	
  are	
  present	
  in	
  
the	
  pa/ent?	
  	
  
Which	
  risk	
  factors	
  are	
  modifiable?	
  	
  

Risk	
  assessment	
  -­‐	
  the	
  drug(s)	
  	
  
What	
  is	
  the	
  overall	
  risk	
  of	
  QT	
  prolonga/on	
  and	
  
TdP	
  with	
  the	
  drug(s)?	
  
Which	
  of	
  the	
  pa/ent's	
  other	
  medica/ons	
  are	
  
of	
  concern?	
  	
  

What is my patient’s Global risk, taking in 
consideration all risk factors? 

Risk	
  minimiza0on	
  	
  
Iden/fy	
  risk	
  factors	
  and	
  address	
  those	
  that	
  are	
  modifiable	
  	
  
Within	
  the	
  same	
  class,	
  u/lize	
  drugs	
  that	
  carry	
  the	
  lowest	
  risk	
  of	
  drug-­‐induced	
  TdP	
  
Consider	
  alterna/ve	
  treatments	
  with	
  lower	
  TdP-­‐inducing	
  poten/al	
  	
  

Monitoring	
  	
  
Suggest	
  ECG	
  at	
  baseline	
  and	
  auer	
  drug	
  administra/on	
  	
  
Con/nued	
  risk	
  factor	
  minimiza/on	
  such	
  as	
  dosage	
  adjustments	
  and	
  drug	
  interac/on	
  
avoidance	
  	
  



So	
  What	
  Do	
  we	
  do	
  With	
  Mrs.Bee?	
  
•  She	
  has	
  been	
  prescribed	
  Azithromycin	
  from	
  a	
  walk-­‐in	
  
clinic	
  for	
  poten/al	
  Community	
  Acquired	
  Pneumonia.	
  

•  Mrs.	
  Bee	
  	
  presents	
  with	
  a	
  number	
  of	
  risk	
  factors	
  for	
  
QTc	
  prolonga/on,	
  including	
  older	
  age,	
  female	
  sex,	
  and	
  
psychiatric	
  and	
  medical	
  comorbidi/es	
  that	
  require	
  QTc	
  
prolonging	
  medica/ons	
  (Paroxe/ne	
  and	
  Que/apine).	
  

	
  



So	
  What	
  Do	
  we	
  do	
  With	
  Mrs.Bee?	
  
•  While	
  reviewing	
  Mrs.	
  Bee’s	
  medica/ons,	
  you	
  realize	
  
she	
  is	
  running	
  low	
  on	
  her	
  que/apine.	
  	
  

•  During	
  the	
  Medica/on	
  review,	
  Mrs.	
  Bee	
  says	
  that	
  if	
  she	
  
misses	
  her	
  medica/on,	
  she	
  would	
  take	
  them	
  when	
  she	
  
remembered.	
  If	
  she	
  could	
  not	
  remember	
  if	
  she	
  took	
  
her	
  pills,	
  she	
  would	
  take	
  them	
  again.	
  



So	
  What	
  Do	
  we	
  do	
  With	
  Mrs.Bee?	
  
•  Azithromycin	
  +	
  Que/apine:	
  Category	
  X	
  interac/on	
  for	
  
QTc	
  Prolonga/on	
  

•  Levofloxacin	
  and	
  Moxifloxacin	
  have	
  same	
  interac/on	
  
•  Suggest	
  	
  an	
  an/bio/c(s)	
  that	
  does	
  not	
  have	
  QTc	
  
prolonga/on	
  risk	
  

•  Doxycycline,	
  Amoxicillin,	
  Amoxicillin-­‐Clavulanate	
  all	
  
reasonable	
  op/ons	
  



So	
  What	
  Do	
  we	
  do	
  With	
  Mrs.Bee?	
  
•  Mrs.	
  Bee	
  could	
  benefit	
  from	
  blister	
  packing	
  her	
  medica/ons	
  
•  Sugges/on	
  could	
  be	
  made	
  to	
  either	
  change	
  or	
  alter	
  dosages	
  of	
  

Que/apine	
  or	
  Paroxe/ne	
  (Risk	
  factor	
  D	
  for	
  QTc	
  prolonga/on)	
  
•  Mrs.	
  Bee	
  must	
  be	
  educated	
  on	
  signs/symptoms	
  of	
  QTc	
  

prolonga/on	
  



Summary	
  

•  QT	
  prolonga/on	
  leading	
  to	
  TdP	
  is	
  a	
  rela/vely	
  
rare	
  poten/al	
  side	
  effect	
  of	
  many	
  drugs.	
  

• Most	
  common	
  affiliated	
  classes	
  of	
  drugs	
  
include:	
  an/arrhythmics,	
  an/depressants,	
  
an/bio/cs,	
  and	
  an/psycho/cs.	
  

•  It	
  is	
  important	
  to	
  consider	
  pa/ent	
  risk	
  factors	
  
as	
  well	
  as	
  specific	
  proper/es	
  of	
  the	
  drugs.	
  
–  i.e.	
  pa/ents	
  with	
  2	
  or	
  more	
  risk	
  factors	
  and	
  2	
  or	
  
more	
  drugs	
  with	
  the	
  risk	
  of	
  TdP	
  



THE	
  ART	
  AND	
  SCIENCE	
  OF	
  
MANAGING	
  ANTIPSYCHOTIC	
  
MEDICATIONS	
  



Punng	
  An0psycho0c	
  Medica0on	
  Risks	
  into	
  Perspec0ve	
  

•  It	
  was	
  ouen	
  viewed	
  that	
  QT	
  prolonga/on	
  was	
  a	
  significant	
  safety	
  
concern	
  with	
  an/psycho/cs,	
  but	
  these	
  concerns	
  do	
  not	
  show	
  up	
  
in	
  clinical	
  data.	
  	
  

•  Other	
  AEs,	
  such	
  as	
  weight	
  gain,	
  insulin	
  resistance,	
  hyperglycemia,	
  
hyperlipidemia,	
  and	
  CHD,	
  are	
  emerging	
  in	
  clinical	
  data	
  as	
  a	
  
concern	
  with	
  use	
  of	
  these	
  agents.	
  

•  The	
  cardiovascular	
  risks	
  associated	
  with	
  an/psycho/c	
  treatment	
  
highlight	
  the	
  importance	
  of	
  primary	
  preven0on.	
  



Metabolic	
  Syndrome	
  and	
  Long-­‐term	
  Risk	
  Factors	
  

Diabetes	
  

Shulman.	
  et	
  al.	
  2014	
  



Metabolic	
  Syndrome	
  and	
  Long-­‐term	
  Risk	
  Factors	
  

Hypertension	
  

Shulman.	
  et	
  al.	
  2014	
  



Metabolic	
  Syndrome	
  and	
  Long-­‐term	
  Risk	
  Factors	
  

Mortality	
  

Shulman.	
  et	
  al.	
  2014	
  



Side	
  Effect	
  Hierarchies	
  for	
  Psychosis/Schizophrenia	
  

Leucht,S.	
  et	
  al.	
  2013	
  



Shulman.	
  et	
  al.	
  2014	
  



Pharmacist	
  Involvement	
  with	
  An0psycho0c	
  Therapy	
  

Shulman.	
  et	
  al.	
  2014	
  



Pharmacist	
  Involvement	
  with	
  An0psycho0c	
  Therapy	
  

•  Adherence	
  	
  
–  Adequate	
  medica/on	
  trial	
  and	
  appropriate	
  dose	
  adjustments	
  

•  Iden/fying	
  the	
  Switch/Iden/fying	
  add-­‐on	
  therapy	
  

•  Monitoring	
  side	
  effects	
  at	
  refills	
  

•  Primary	
  preven/on/metabolic	
  screening	
  

•  Lifestyle	
  advice:	
  smoking	
  cessa/on,	
  diet,	
  and	
  exercise	
  

•  Polypharmacy	
  



Summary	
  

•  Emphasis	
  on	
  pa/ent-­‐centered	
  care	
  when	
  it	
  comes	
  to	
  managing	
  
an/psycho/c	
  therapy	
  

•  Being	
  able	
  to	
  iden/fy	
  mul/ple	
  indica/ons	
  (on/off	
  label)	
  for	
  use	
  of	
  
an/psycho/c	
  drug	
  therapy	
  	
  

•  Compara/ve	
  efficacy	
  exists	
  across	
  agents	
  and	
  classes	
  
•  Focus	
  for	
  adjustment	
  of	
  therapy	
  comes	
  from	
  adverse	
  events	
  
•  Pharmacists	
  have	
  the	
  opportunity	
  to	
  play	
  a	
  major	
  role	
  in	
  the	
  

pa/ent’s	
  success	
  in	
  using	
  an/psycho/c	
  therapy	
  and	
  improving	
  
QOL	
  

	
  


