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Can  Clozapine  cause  worsening  of  psychosis?  Three case  studies of Asian  patients

Khalid  A  Mansour,  Catherine  Willan  and  John  Follansbee

Abstract:

Three  cases  of  Asian  patients  with  schizophrenia,  who  improved  after  reducing  or  stopping  their  Clozapine  therapy,  discussed.   The  literature  has  been  reviewed.  The  cases  reviewed  suggest  that  Asian  patients  could  benefit  from  smaller  doses  of  Clozapine  compared  to  average  Caucasian  patients.  It is  possible  that  high  doses  of  Clozapine  cause  "worsening  of  psychosis"  and/or  "stereotyped  disruptive  behaviour"  including  aggression  or  self  harm.  Clozapine  could  have  a "therapeutic  window"  and  routine  plasma  level  monitoring  may  be  useful  to  optimise  therapeutic  benefits.

The  field  of  Ethnopsychopharmacology  has  become  a  focus  of  considerable  attention  (Emsley  et  al,  2002).  While  psychotropic  drugs  appear  to  be  effective  across  cultural  and  ethnic  boundaries  (Lin  et  al,  1993;  Lin  &  Cheung,  1999),  it  is  increasingly  recognised  that  cross - cultural  or  cross - ethnic  variations  in  response  to  psychotropic  agents  including  Clozapine  do  occur  (Lin  &  Poland,  1995;  Poolsup  et  al,  2000; Emsley  et  al,  2002).  This  paper  discusses  the  study  of  a  three  case  series  of  patients  who  responded  well  to  a  reduction  or  stopping  of  Clozapine.  It  would  appear  that  in  two  cases  Clozapine  played  a  role  in  causing  aggressive  and  severe  disruptive  behaviour  and  the  exacerbation  of  psychosis. 

The  three  cases  included  Asian  patients  admitted  to  St  Andrew's  Hospital  (Clare  House).  Clare  House  is  a  51  bedded  adult  low  secure  unit  in  Essex.  The  unit  accept  referrals  from  other  psychiatric  units.  Most  patients  are  considered  to  have  long  enduring  mental  illnesses  with  significant  challenging  behaviour.      

Case  1:

Mr  A  is  a  ,  single,  non-smoker,  38  year  old  man  of   Indian  extraction.  He  has  been  suffering  from  paranoid  schizophrenia  since  1985, having  been  22  years  old  at  the  time.  He  was  admitted  to  a  psychiatric  hospital  because  of  disturbed  behaviour,  delusions  of  persecution  and  aggressive  behaviour.  He  had  two  admissions  to  psychiatric  hospitals,  the  second  one  being  very  lengthy  (15  years),  detained  under  the  mental  health  act. 

Mr  A  was  treated  with  many    conventional  and  atypical  antipsychotics  over  the  years  including  depot  injections,  mood  stabilisers,  and  benzodiazepines  with  only  modest  amelioration  of  his  psychosis  and  difficult  behaviour.  He  had  received  high  doses  of  medication  due  to  his  challenging  behaviour,  characterised  by  physical  violence,  damage  to  property,  setting  off  fire  alarms,  undressing,  inappropriate  sexual  behaviour,  and  persistence  of  his  psychotic  symptoms.  These  precluded  him  from   engaging  in  any  meaningful  therapeutic  interventions.   After  a  number  of  years  on  treatment,  he  was  labelled  treatment  resistant  and  commenced  on  clozapine  in  1993.  There  was  a  significant  improvement  in  his  psychosis  and  behaviour  for  approximately  three  years.    Subsequent  to  that  he  deteriorated  for  uncertain  reasons  but  he  was  maintained  on  Clozapine  until  he  was  admitted  to  Clare  House  in  October  2000  where  has  been  now  for  the  last  30  months  (until the time of writing this report).   He  was  compliant  with  medicines  i.e.  clozapine  and  other  augmentation  drugs  including  conventional  antipsychotics,  benzodiazepines  and  mood  stabilisers.  His  Clozapine  Dosage  varied  up  to  900  mg  but  for  most  of  the  time  he  was  on  600  mg/day.

The  pattern  of  behaviour  in  Clare  House  included  running  about,  banging  walls  with  his  hands  or  head,  climbing  up  on  furniture  and  jumping  as  if  diving  into  a  swimming  pool,  stripping  himself  naked,  rubbing  himself  on  the  carpet,  crawling  around  on  the  floor,  and  inappropriately  touching  others.  This  behaviour  used  to  occur  in  episodes,  around  once  every  week  or  two.  Episodes  lasted  for  hours  and  would  need  emergency  medications  (usually  droperidol  or  haloperidol  and  lorazepam  injections)   and  seclusion  or  time-out  before  he  could  calm  down.  Following  each  episode,  he  looked  preoccupied  and  depressed  for  few  hours  before  he  settled  down.  Medicines  at  that  time  included  clozapine  300mg  bd,  droperidol  5  mg  bd,  sodium  valproate  600mg  bd,  lithium  carbonate  400mg  nocte,  diclofenac  sodium  75mg  bd,  lactulose  15ml  od,  lorazepam  2  mg  PRN  up  to  bd  (O/IM),  droperidol  5-10  mg  PRN  up  to  tds  (O/IM).  He  was  having  PRN  medications  almost  on  a  daily  basis  of  average  lorazepam  2  mg/day  and  droperidol  10  mg/day.  Mr  A  used  to  show  a  number  of  side  effects  mainly  Parkinsonian  features  and  hypersalivation. 

Around  January  2001,  Mr  A  had  deteriorated  further  and  started  to  have  an  episode  or  two  of  agitation  and  bizarre  behaviour  every  day.  Around  that  time,  the  team  agreed  to  start  Mr  A  on  a  trial  of  no  medications.  The  purpose of  the  trial  was  the  acknowledgement  that :

· Medications  were  having  very  limited  effect  on  Mr  A,  if  any. 

· Mr  A  was  having  increasingly  severe  side  effects  of  medications  and  he  needed  a  quick  relief  of  them.  

· We  felt,  it  would  help,  to  see  the  base  line  mental  state  of  MR  A  without  the  effect  of  medication  for  a  better  appreciation  of  the  exact  nature  of  his  psychopathology.

Unexpectedly,  Mr  A,  within  a week  or  so,  started  to  improve  as  we  steadily  reduced  the  medication.  Episodes  of  agitation  and  bizarre  behaviour  became  much  less  frequent  and  less  severe  (almost  one  brief  episode  of  restlessness  and  dysphoric  mood  which  could  last  for  20 - 30  minutes  once  every  6-8  weeks).  He  was  given  olanzapine  and  citalopram  therapy  and  the episodes  continued  to  improve  and  later  disappeared.  He  had  had  less  and  less  side  effects  of  medications,  less  episodes  of  depressed  mood,  became  more  engaged  on  the  ward,  more  amenable  to  the  staff,  better  self  care,  and  more  able  to  express  himself.  He  started  to  have  lucid  periods  with  almost  no  abnormality  in  behaviour  or  speech.  He  has  been  started  in  an  individual  psychotherapy  and  "anxiety  management  group". One  of  the  interesting  changes  is  that  Mr  A  started  to  talk  about  his  feelings  and  private  thoughts  and  other  matters  which  has  not  been  reported  before.  

Current  medications:

Olanzapine  10mg  bd  and  Citalopram  20mg  od.

Case  2:

Mr  B  is  a  ,  single,  non-smoker,  42  year  old  man  of    Bangladeshi  origin.  He  has  been  mentally  ill  since  he  was  16.  He  suffers  from  a  severe  form  of  schizophrenia  with  prominent  negative  symptoms. 

Mr  B was first presented to psychiatric services  at  the  age  of  19,   when he was transferred to hospital under S.48 of the MHA after having been charged with the offence of assault. Over time he has been on a whole variety of medications ranging from  trifluoperazine, haloperidol, flupenthixol  decanoate, sulpiride with no significant attenuation  of  symptoms and this was a downhill course  during  which  he  was  detained  in  secure  units.   

After  13  years  of  continuous  admission  in  different  psychiatric  hospitals,  Mr  B had  been  referred  to  Clare  House  in  July  2000, while  suffering  from  a  number  of  major  problems  including:

1. Episodes  of  severe  agitation  during  which  Mr  B,  under  the  influence  of    hallucinations,  would  try  to  leave  the  ward  and  if  stopped,  might  harm  himself  or  hit  out.  These  episodes  used  to  happen  at  a  rate  of  once  every  two  weeks.

2. Sexually  inappropriate  behaviour.

3. Severe  negative  symptoms  in  the  form  of  lack  of  communication,  withdrawn,  self-absorbed,  lack  of  motivation,  lack  of  social  skills,  poor  self  care,  self-neglect.

Mr  B  was  on  a  number  of  therapies  and  he  was  reported  to  have  improved   on  clozapine  therapy  in  a  previous  hospital.  He  was  maintained  on  a  dose  of  300mg  because  of  side  effects.  At  Clare  House,  he  was  tried  on  a  slowly  increasing  dose  of  clozapine  which  he    tolerated  well.  Unfortunately  this  did  not  stop  the  episodes  of  difficult  behaviour.  Several  months  later,   the  episodes  increased  in  rate  to  become  once  every  two  or  three  days. 

Medication  at  the  time  included;  clozapine  200  mg  mane  and  250  mg  nocte,  droperidol  10  mg  qds,  sodium  valproate  400  mg  bd,  lorazepam  2m  (O/IM)  PRN  up  to  bd,  droperidol  10  mg  (O/IM)  PRN  up  to  qds.  He  was  having  PRN  medications  almost  daily  in  an  injectable  form.  As  was  the  case  with  Mr  A,  all  medications  were  changed  from  time  to  time  except  Clozapine  which  remained  constant.  

The  episodes  were  stereotypical  to  a  large  extent.  He  would  usually  start  by  being  increasingly  anxious  pacing  up  and  down,  very  preoccupied  and  repetitive  in  speech.  Then  he  would  try  to  push  the  ward  door  open  to  leave.  The  staff  usually  tried  to  stop  him.  If  this  is  the  case  he  would  push  them  back  violently.  If  left  alone  he  would  also  do  some  ritualistic  behaviour  with  high  tension  like  picking  his  nose,  rubbing  his  eyes,  putting  his  finger  in  his  anus  to smell  it  or  pull  his  testes.  Those  episodes  varied  in  severity  but  in  later  stages  they  tended  to  be  very  severe.  Staff  developed  a  strategy  to  take  Mr  B  to  the  ICU  area  as  soon  as  he  started  to  pace  nervously  up  and  down  and  offer  him  PRN  medications  before  the  episodes  developed  further.  Some  times  this  technique  was  useful  and  other  times  the  episodes  developed  so  quickly  that  the  staff  had  no  choice  but  to  restrain  him  and  give  the  PRN  medications  and  then  seclude  him  as  he  by  then  became  so  violent.   

On  1st  December  2000,  during  one  of  these  episodes,  he  was  restrained  and  given  an  injection  of  both  droperidol  10mg  and  lorazepam  2mg  IM.  Then  he  appeared  to  stop  breathing  and  the  pulse  could  not  be  found.  He  was  resuscitated  and  fully  recovered  in  about  60  seconds.  He  was  transferred  to  the  general  hospital  and  received  regular  follow  up  with  no  evidence  of  any  abnormality.  Following  the  incident,  clozapine  was stopped  gradually  and  replaced  by  a  combination  of  clonazepam  and   amisulpride.  

After  clozapine  was  stopped,  within  a  week  or  so,  Mr  B  ceased  to  have  any  of  the  episodes  of  agitation  until  the  time  of  writing  this  report. 

Mr  B  became  more  animated  but  continued  to  have  the  sexually  inappropriate  behaviour  as  well  as   negative  symptoms. 

Current  medications:

Amisulpiride
600mg b.d.




Clonazepam  1mg o.d.





Olanzapine    20mg nocte







Haloperidal 5mg t.d.s., p.r.n.

CASE  3:

Mr  C  is  a   ,  single,  non-smoker,  42  years  old  man,  of  Asian  extraction,  who  was  transferred  to  Clare  House  from  a  medium  secure  unit  on  Section  37/41  of  the  Mental  Health  Act.  He  has  a  chronic  psychotic  mental  illness  which  started  when  he  was  in  his  early  twenties.  He  has  been  admitted  to  mental  hospitals  about  15  times,  many  of  them  under  section  of  the  mental  health  act.  The  usual  presentation  had  been  of  agitation,  aggression,  religious  delusions  and  disruptive  behaviour,  and  sexually  inappropriate  behaviour.  He  used  to  respond  only  partially  to  medications  and  relapse  quickly  after  discharge.  He  had  had  a  poor  history  of  compliance.  Mr  C  and  his  family  used  to  complain  repeatedly  of  side  effects  of  medicines  (mainly  tiredness,  drowsiness,  confusion,  discomfort,  and  agitation)  and  accused  doctors  of  not  giving  this  matter  much  attention.  Mr  C  said  that  whenever  he  complained  of  side-effects  he  ended  up  having  more.  This  is  why  he  kept  trying  to  cut  down  medications  every  time  he  was  out  of  hospital.

The  admission  to  Clare  House  started  initially  in  1998  when  he  was  admitted  to  a  local  secure  unit  after  he  slapped  a  woman  in  a  petrol  station  without  provocation. Mr  C  was  observed  by  staff  to  be  laughing  inappropriately,  and  experiencing  complex  hallucinations  (auditory,  visual  and  somatic)  and  delusions.  He  continued  to  be  disturbed  in  behaviour.  He  hit  a  12  year  old  boy  on  the  face  while  on  leave  in  the  community.   In August  1999,  he  was  transferred  to  a  medium  secure  unit,  under  Section  38  MHA  1983.   The  Section  was  later  changed  to  37/41.  Mr  C  became  increasingly  disturbed,  aggressive  and  showing  evidence  of  delusions  of  persecution  and  grandiosity  and  hallucinations  of  multiple  modalities.  He  was  started  on  an  increasing  doses  of  clozapine  on  top  of  a  behavioural  programme  with  no  significant  effect  on  mental  state.  Later  on,  the  dose  was  reduced  due  to  side  effects  such  as  hypersalivation,  drowsiness  and  muscle  twitches.  In  December  1999,  he  was  tried  on  a  course  of  electroconvulsive  therapy  (ECT)  which  lasted  for  about  11  months.  Mr  C  became  better  in  mood,  more  conversant,  less  suspicious,  less  disruptive  and  less  aggressive.  Unfortunately  he  continued  to  be  floridly  psychotic  and  occasionally  sexually  disinhibited,  disruptive  in  behaviour  and  aggressive. 

In  August  2000,  he  developed  a  stutter  due  to  intermittent  twitching  of  the  face  muscles,  which  was  thought  to  represent  myoclonic  jerks,  probably  as  a  side-effect  of  clozapine.  

Mr  C  was  transferred  to  Clare  House  in  October  2001.  He  had  been  relatively  settled  but  actively  psychotic.  Shortly  after  admission,  he  was  investigated  for  the  myoclonic  muscular  contractions  in  his  face.  He  was  found  to  have  symmetrical  slow  waves   on  both  sides  of  the  brain  in  his  EEG  and  mild  degenerative  changes  in  the  brain  in  his  MRI  scan.  The  clozapine  Patients  Monitoring  Services  (CPMS)  was  contacted  for  advice  and  it  was    established  that  the  EEG  changes  are  recognised  side  effects  of  clozapine.  Clozapine  plasma  level  was  done,  and  the  level  was  1.25  mg/L,  despite  that  he  was  on  300mg  clozapine  only  at  that  time.  This  plasma  level  was  25%  above  the  maximum  plasma  levels  (1  mg/L)  suggested  by  the  CPMS  (Flanagan  &  Spencer,  2000).  The  clozapine  dose  was  reduced  to  125  mg  (plasma  level  0.65  mg/L)  then  75  mg  (plasma  level  0.35  mg/L)  which  is  usually  the  target  level  (Flanagan  &  Spencer,  2000).     Following  the  reduction  in  medication,  Mr  C  started  to  improve  gradually  but  significantly  and  steadily.  

A  few  months  later  clozapine  was  stopped  on   his  request  and  replaced  with  amisulpride  400  mg  bd  with  no  change  in  his  improved  mental  state.  He  has  been  settled,  appropriate  and  with  no  positive  psychotic  symptoms,  no  negative  symptoms  and  no  mood  disturbance  since  then  until  the  time  of  writing  this  report. The  involuntary  muscle  movement   has  been  significantly  reduced  and  the  EEG  became  almost  normal  after  few  months. 

Current  medications:  

Amisulpiride,  400mg b.d.;   Sodium Valproate, 200mg b.d.

DISCUSSION

In  reviewing  these  three  cases,  a  number  of  explanations  for  the  marked  improvements  in  patients  after  stopping/reducing  Clozapine  were  considered.    

(a) The  possibility  that  reducing  or  stopping  Clozapine  is  the  main  cause  for  improvement  in  the  mental  state  and  behaviour  in  these  three  cases.

(b) The  possibility  that  Asian  patients  are  less  tolerant  to  Clozapine  than  Caucasian  patients.  

(c) The  possibility  that  Clozapine  in  a  high  dose  can  cause  worsening  of  psychosis  in  general  and  specifically  "stereotyped  disruptive  behaviour".

Is  Clozapine  the  cause?

The  three  cases,  summarised  above,  were  mainly  treated  with  clozapine  continuously  before  the  reported  changes  and  for  several  years.  All  other  medications  were  changing  from  time  to  time  with  no  effect  on  the  overall  picture  for  the  previous  three  to  five  years.  All  patients  had  had  challenging  behaviour  for  several  years.  All  have  improved  significantly  after  decreasing  or  stopping  clozapine.  In  two  cases  (Mr  A  and  Mr  B)  there  was  specific  behaviour  which  was  severe  and  to  some  extent  stereotyped.  These  episodes  disappeared  for  a  long  period  of  time  (12  months  to  24  months)  for  the  first  time  in  many  years,  only  after  stopping  clozapine.  

Meanwhile,  it  is possible,  that  there  was   other  factors  responsible  for  the  change  in  behaviour.  Though,  it  is  unlikely  that  these  factors  are  the  main  causes  of  change  but  could  have  contributed  to  it.  These  factors  could  include  change  in  other  medications,  drug  interactions,  change  in  environment  and  staff  attitude,  change  in  the  overall  dose  of  antipsychotics.  Our  three  patients  are  non  smokers  and  they  were  all  taking  phenothiazine  drugs  in  addition  to  clozapine.

Clozapine  metabolism  and  interactions:

The  daily  dose  of  clozapine  associated  with  a  good  response  in  refractory  schizophrenia  is  50 - 900  mg/day  (Flanagan  &  Spencer,  1999).   It  varies  widely  from  one  patient  to  another.  This  seems  to  be  due  to  inter-individual  variations  in  clozapine  metabolism  at  least  in  part  (Taylor  &  Duncan,  1995;  Cooper,  1996).     A  complicating  factor  in  dose  optimisation  is  that  response  to  clozapine  is  gradual.  Well  controlled  studies  have  shown  that  response  rate   of  30%  at  six  weeks  (Kane  et  al,  1988)  and  61%  at  12  months  (Meltzer  et  al,  1989).  The  pharmacokinetics  may  be  affected  by  factors  such  as  age,  sex,  race,  smoking,  caffeine  intake  and  concomitant  drug  therapy  (Taylor,  1997).  Clozapine  undergoes  extensive  presystematic  metabolism.  The  bioavailability  after  an  oral  dose  is  thought  to  be  between  20%  to  50%  (Wagstaff  &  Bryson,  1995).  It  is  possible  that  clozapine  metabolic  system  becomes  saturated  at  higher  clozapine  doses  in  some  patients  giving  rise  to  increased  bioavailability  and  hence  disproportionate  increase  in plasma  clozapine  concentration  at  these  higher  doses  (Flanagan  &  Spencer,  1999).      

The  clozapine  metabolising  enzymes  are  CYP450  isoenzymes,  particularly  1A2,  3A4,  2D6  and  possibly  2C19  (Shader  &  Greenblatt,  1998).   These  enzymes  also  metabolise  other  antipsychotics. 

Clozapine  may  have  important  effects  on  the  blood  levels  of  a  number  of  drugs  where  these  drugs  are  the  substrate  for  only  one  of  the  CYP  450  isoenzymes  which  also  metabolise  clozapine.  For  example,  the  Selective  Serotonin  Re-uptake  Inhibitors  (SSRIs)  increase  the  level  of  clozapine,  smoking  reduces  its  level,  while  clozapine  can  increase  the  levels  of  Phenothiazines  in  the  plasma  (Novartis,  2002).  Smoking  can  be  quite  effective  in  reducing  clozapine  plasma  levels  so  that  it  is  now  recognised  that  sudden  cessation  of  smoking  can  precipitate  clozapine  toxicity  in  some  patients  (Zullino  et  al,  2002).  This  could  raise  the  possibility  that  non  smokers  are  prone  to  have  additional  risks  of  side  effects  of  Clozapine.  On  the  other  hand,  co-administration  of  phenothiazine  antipsychotics  can  increase  the  risks  of  side  effects  of  phenothiazines even   if  given  in  doses  considered  safe  when  used  as  monotherapy.

Antipsychotic  medications  in  general  and  ethnicity:

While  some  studies  (e.g.  Zhang-Wong  et  al,  1998)  failed  to  find  such  an  association  between  ethnicity  and  response  to  antipsychotic  medications,  more  studies  (e.g.  Lin  and  Finder,  1983;  Potkin  et  al,  1984;  Lin  et  al,  1989)  suggested  that  Asians  suffering  from  psychosis  respond  to  lower  doses  of  antipsychotics  than  similarly  affected  Caucasian  patients. The  mechanism  that  could  account  for  the  inter-ethnic  variation  is  not  quite clear  yet.

Racial  and  ethnic  background  have  been  shown  to  affect  both  the  pharmacokinetic  and  the  pharmacodynamic  actions  of  psychotropic  drugs  (Lin  et  al,  1989;  Rudorfer,  1993, Chong  &  Remington,  1998).      Lin  et  al  (1988,  1989)  studied  the  effects  of  Haloperidol  on  both  normal  volunteers  and  schizophrenic  patients.  They  suggested  that  ethnic  differences  in  neuroleptic  responses  are  based  on  both  pharmacokinetics  and  pharmacodynamics.  Aitchison,  Jordan  and  Sharma  (2000)  reviewed  drug  metabolising  enzymes  relevant  to  the  treatment  of  psychosis.  They  found  that  the  frequency  of  genetically  determined  variants  at  the  extremes  of  enzyme  activity  is  seen  to  vary  considerably  between  different  ethnic  groups.  Among  the  cytochrome  P-450  (C4P)  subfamilies,  the  isoenzyme  C4P 2D6  is  one  of  the  most  discussed  because  it  is  involved  in  the  metabolism  of  haloperidol,  risperidone,  clozapine  and  thioridazine.  C4P 1A2  is  involved  with  the  metabolism  of  haloperidol  and  clozapine  as  well  (Jefferson  &  Griest,  1996  and  Ramirez,  1995).  With  the  isoenzyme  C4P 2D6,  patients  fall  into  two  groups  of  drug  metabolizers:  "slow"  and  "extensive".  Slow  metabolism  is  caused  by  mutation  on  the C4P  2D6  locus.  Individuals  with  this  mutation  may  develop  toxic  blood  levels  of  antipsychotics  when  standard  doses  are  administered  (Lin  et  al,  1995).  A  person  without  mutation,  is  referred  to  as  both  "normal"  and  "extensive"  metablizer  of  the  drug  (Berg,  1998).

Social  factors  such  as  alcohol  consumption,  smoking,  and  diet  affect  the  P-450  enzymes  (Berg,  1998).  These  factors  are  different  in  different  cultures.  It  is  known  for  example that  Asians  have  a  lower  consumption  of  alcohol  than  Caucasians  (O'Hare,  1995).  Additionally,  acute  ethanol  ingestion  has  an  effect  opposite  to  that  of  chronic  ingestion,  which  causes  inhibition  of  the  P-450  system  (Lane,  Guthrie  &  Linnoila,  1995).  Smoking  causes  enzyme  induction  too  (Novartis,  2002).  Certain  fruits  and  vegetables  affect  the  C4P 1A2  isoenzyme.  A  glass  of  grapefruit  juice,  for  instance,  inhibits  C4P  1A2  (Jefferson  &  Griest,  1996)  whereas  broccoli,  Brussels  sprouts  and  cabbage  induce  that  isoenzyme  (Michnovicz  &  Bradlow,  1991;  Nantuck,  Pantuck  &  Garlan,  1979).

Tolerance  of  Asian  patients  to  Clozapine:

Chang  et  al  (1993)  found  the  daily  mean  plasma  clozapine  levels  of  77  of  their  Chinese  patients  with  schizophrenia  was  significantly  higher  than  those  reported  in  American  and  European  studies.  Similarly,  Chong  et  al  (1997-a)    found  that  the  mean  plasma  clozapine  concentration  attained  in  14  Chinese  patients   was  higher  than  reported  in  American  studies,  even  though  the  Chinese  patients  had  a  lower  mean  daily  dose  of  Clozapine.  However  it  is  difficult  to   interpret  the  findings  of  those  two  studies  as  comparison  was  made  with  studies  done  elsewhere,  and  by  different  workers  as  well  as  many  confounding  factors  were  not  controlled  for.  In  a  comparison  study  of  17  Korean-Americans  and  17  Caucasians  within  the  same  treatment  centre,  Matsuda  et  al  (1996),  found  that  the  Korean-American  patients  had  significantly  lower  clozapine  concentrations  compared  with  their  Caucasian  counterparts.  In  the  same  study  the  researchers  found  that  the Korean-American patients  responded  better  to  clozapine  while  receiving  a  significantly  lower  mean  dose.  Furthermore,  Asian  patients  were  significantly  more  likely  to  experience  cholinergic  and  other  side  effects.  Munro  et  al  (1999)  analysed  the  data  from  12760  subjects  registered  to  receive  clozapine  from  January  1990  to  April  1997,  in  UK.  They  found  that  the risk  of  agranulocytosis  in  Asian  subjects  was 2.4  times  that  of  Caucasians.  One  of  the  possible  explanations  suggested  is  that  racial  metabolic  enzyme  differences  may  alter  the  toxicity  of  drug  metabolism,  but  it  could  be  the  high  plasma  levels,  overlooked  by  clinicians  as  patients  were  receiving  apparently  average  dosage,  responsible  for  this  high  level  of  neutropenia.  Farooq  (1998)  reported  that  clinical  experience  in  Pakistan  suggest  that  Pakistanis  patients  responded  to  relatively  small  doses  of  clozapine.       

Clozapine  and  worsening  of  psychosis:

Agitation,  confusion, hallucinations  and  delirium  are  among  the  recognised  side  effects  of  clozapine  overdozage  specially  in  acute  intentional   overdose  (Novartis,  2002).  There  are  a  few  case  studies  about  worsening  of  psychosis  in  patients  receiving  clozapine  having  an  accidental  rise  of  clozapine  levels  due  to  drug  interactions  (Chong  et  al,  1997-b;  Zullino  et  al,  2002).  These  papers  referred  to  deterioration  or  worsening  of  psychosis  with  few  details.  On  the  other  hand  clozapine  has  been  implicated  in the  emergence  in  obsessional  symptoms  in  some  patients  (Sanchez  Bonome  et  al,  2002;  de  Haan  et  al,  1999).  In  our  report,  the  three  cases  suggest  that  clozapine,  probably  in  high  plasma  levels,  can  have  specific  effects  in  the  form  of  "stereotyped  disruptive  behaviour",  with  prominent  associated  features  of  intense  emotions,  agitation,  aggression  or  self  harm.  It  can  be  associated  with  hallucinations  too  as  in  the  second  case. 

Frontal  lobes  in  the  brain  are  the  primary  sites  for  social  control  of   behaviour  and  what  is  considered  to  be  "social  appropriateness"  (Grafman,  1996).  Substances  which  affect  functions  of  frontal  lobes  and  the  neocortex,  can  make  the  individual  more  impulsive  and  easier  to  engage  in  socially  inappropriate  behaviour.  These  substances  include  alcohol  and  illicit  drugs.  It  is  possible  that  these  episodes,  in  our  three  patients,  were  a  form  of  behaviour  subsequent  to  marked  disinhibition  due  to  disturbing  the  functioning  of  the  frontal  lobes,  induced  by  high  clozapine  plasma  levels. Clozapine  5-HT2  receptor  antagonistic  properties  could  be  related  to  the  emergence  of  obsession  or  stereotyped  behaviour  in  some  psychotic  patients  who  are  receiving  high  doses  of  clozapine  (Bergavist  et  al,  1999).

Clozapine  "Therapeutic  window":

Some  studies  have  suggested  that  a  "steady-state"  plasma  total  (i.e.  free  +  protein  bound)  clozapine  concentration  of  0.35  mg/L  or  more  is  associated  with  a  good  response  in  many  patients  (Taylor  &  Duncan,  1995;  Cooper,  1996;  Miller,  1996).  However,  some  patients  show  a  good  response  at  lower  concentrations  (Paton  &  Wolfson,  1996,  Flanagan  &  Spencer,  1999).  It  has  been  suggested  that  concentration  above  0.6  mg/L  can  be  one  indicator  of  increased  risk  of  seizures,  constipation,  weight  gain,  drowsiness,  hypersalivation  and  tachycardia.   Hence  it  might  be  argued  that  a  "target  range"  of  0.35 - 0.6  mg/L  and  toxic  range  of  1.00  mg/L  Clozapine  could  be  used  (Flanagan  &  Spencer,  2000).  Schulz  &  Schmoldt  (1997)  suggested  a  therapeutic  range  of  0.2-0.8  mg/L  and  toxic  range  1.3  mg/L  or  more.  

Current  data  available  about  clozapine  plasma  levels,  suggest  that  it  has  a  "therapeutic  window"  based  on  the  plasma  level  as  well  as  the  clinical  condition.  This  can  significantly  help  clinicians  to  understand  the  effect  of  clozapine  in  patients,  understand  side  effects  and  avoid  unnecessary  high  doses  specially  in  patients  from  ethnic  minorities. There  are  several  indicators  for  routine  monitoring  of  clozapine  (Uges,  et  al,  2000):

1. Clozapine  plasma  levels  greater  than  0.6 - 0.8  mg/L  dramatically  increase  the  risk  of  seizures.    

2. The  metabolism  of  clozapine  can  vary  widely  between  one  patient  and  another  and  between  different  ethnic  groups.    

3. Toxic  levels  can  occur  due  to  drug  interactions,  other  physical  conditions  (e.g.  liver  disease)  or  change  in  habits  (e.g.  cessation  of  smoking).  

4. Chronic  treatment  with  a  particular  drug  often  involves  patient's  non-compliance.    

This  practice  is  similar  to  the  routine  with  Lithium  therapy.  It  can  be  done  while  patients  giving  blood  samples  for  Full  Blood  Count  so  it  would  cause  minimum  disruption  to  patients.  However,  it  can  increase  the  cost  of  blood  tests  provided  to  clozapine  patients,  but  this  money,  it  seems,  could  be  saved  through  avoiding  unnecessary  high  doses  of  clozapine  and  avoiding  side  effects  which  can  cost  services  a  lot  of  money  too.  
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