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ble  prognosis.  However,  further  studies  are  needed  to
etter  understand  the  mechanism.
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Since  the  onset  of  the  coronavirus  disease  2019  (COVID-
9)  pandemic,  numerous  drugs  have  been  proposed  for
he  management  of  the  infection.  Among  them,  ivermectin
as  been  the  subject  of  many  scientific  studies  evaluat-
ng  its  potential  antiviral  efficacy.  Despite  the  fact  that  it
as  never  been  proven  that  ivermectin  can  be  effective  in
he  management  of  COVID-19  [1,2], North  American  and
uropean  tabloids  as  well  as  some  public  health  policies
egan  to  mention  it  as  a potential  anti-COVID-19  treat-
ent  in  May  2020  which  led  to  its  off-label  use  in  several

ountries  [3].
In  2021,  a  correspondence  by  Temple  et  al.  showed  an

ncreasing  number  of  calls  regarding  ivermectin  exposure
elated  to  COVID-19  at  a  Poison  Center  in  Oregon,  USA  [4].
vermectin  has  already  been  studied  for  its  safety  in  various
ndications.  It  is  well  known  that  the  use  of  ivermectin  in
ndividuals  highly  infected  with  loaisis,  a  parasitic  disease
ndemic  in  Central  Africa,  may  cause  severe  neurological
dverse  drug  reactions  (ADRs)  [5,6]. In  2018,  Chandler  at
l.  reported  28  cases  of  serious  neurological  adverse  events
fter  the  administration  of  ivermectin  where  loaisis  infec-
ion  was  not  reported  [7]. In  2021,  through  an  analysis  of
he  World  Health  Organization  (WHO)  pharmacovigilance
atabase,  the  occurrence  of  serious  neurological  adverse
eactions  was  highlighted  in  areas  where  loiasis  was  not
ndemic  [8].

We  reviewed  all  ADRs  reported  with  ivermectin  and
ecorded  in  VigiBase®, the  World  Health  Organization’s  ADRs
atabase.

We  highlighted  a  considerable  increase  in  ivermectine-
elated  reports  since  May  2020  (758  reports  in  2018,  542
eports  in  2019,  1418  reports  in  2020  and  1252  reports  in
021).

From  May  1st  2020  to  December  21,  2021,  a  total  of
777  cases  were  reported  with  ivermectin  specifying  an
ndication  for  COVID-19.  Gastrointestinal  and  neurological
ffects  were  the  most  reported.  Among  53  cases  consid-
red  as  serious,  the  most  frequently  reported  concerned
eurologic  disorders  (11  cases  including  1  encephalitis,  1
oma  and  1  death),  respiratory  disorders  (8  cases  includ-
ng  2  deaths),  gastrointestinal  disorders  (8  cases  including

 death)  and  cardiac  disorders  (5  cases  including  2  deaths

y  cardiac  arrest).  Four  overdoses  were  reported  and  were
ostly  associated  with  neurologic  disorders.  Among  these

 cases,  2  were  life  threatening  and  1  caused/prolonged  a
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Table  1  Characteristics  of  serious  cases  reported  with
ivermectin  as  single  suspect.

Characteristics  Reported
cases  (n  =  35)

Sex  ratio  (M/F)  1.5
Age  (median  [minimum,
maximum])

51  [13,79]

Reporting  region  (n,  %)
North  America  13  (37.1%)
Europe  9  (25.7%)
Asia  7  (20.0%)
Latin  America  6  (17.1%)

Seriousness  criterion  (n,  %)a

Death  6  (17.1%)
Life  threatening  9  (25.7%)
Disabling/incapacitating  2  (5.7%)
Hospitalization  16  (45.7%)
Other  important  condition  18  (51.4%)

System  organ  class  [SOC]  (n,  %) b

Nervous  system  disorders  10  (28.6%)
Injury,  poisoning,  procedural

complications
9 (25.7%)

General  disorders  and 8  (22.9%)

h
3
r
t
u
a

p
o
w
f
•
•

• cardiac  arrest,  serious  myasthenia  and  nervous  system
disorder.

It  is  not  excluded  that  these  effects  also  reflect  the
lack  of  effectiveness  of  ivermectin  in  the  management  of
COVID-19.  These  findings  call  for  extreme  caution  when
using  ivermectin,  especially  since  there  is  no  current  sci-
entific  evidence  to  support  its  use  in  the  treatment  of
COVID-19.
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lozapine associated myocardi-
is: A lesional mechanism
uspected�

eywords  Clozapine;  Myocarditis;  Antipsychotic;
ardiac;  Adverse  effect;  Pharmacovigilance

bbreviations

RP  C-reactive  protein
CG  electrocardiogram

ntroduction

lozapine,  discovered  in  the  early  1970s,  is  the  leading  atyp-
cal  antipsychotic.  Several  studies  have  demonstrated  its
fficacy  and  superiority  to  other  antipsychotics  [1].  How-
ver,  clozapine  has  been  incriminated  in  the  genesis  of
everal  serious  adverse  drug  reactions,  particularly  agran-
locytosis.  For  this  reason,  this  drug  was  withdrawn  from
he  market  at  the  beginning  of  the  1980s  and  finally  put
ack  for  more  restricted  indications,  essentially  refractory
chizophrenia  [2].  Moreover,  clozapine  has  been  associated
ith  cardiac  adverse  drug  reaction,  including  cardiomyopa-

hy  and  myocarditis  [3].
Herein,  we  report  a  case  of  a  male  patient  who  expe-

ienced  myocarditis  under  clozapine  treatment  with  a
avorable  outcome  after  drug  cessation,  notified  to  the
halbi  Belkahia  National  Center  of  Pharmacovigilance  on
anuary  2020.  (Registration  number:  395/2020)

ase  report

 47-year-old  patient  with  no  history  of  heart  dis-
ase,  followed  since  2004  for  schizophrenia,  was  initially
reated  with  fluphenazine  decanoate  200  mg  per  month  and
aloperidol  25  mg  per  day.  Due  to  refractory  schizophrenia,
e  was  started,  in  2005,  on  clozapine  500  mg  per  day  then
00  mg  per  day  with  good  tolerance.
� This case has been declared to the Chalbi Belkahia National Cen-
er of Pharmacovigilance on January 2020 under the registration
umber 395/2020.

c
d
c

74
2)  731—756

In  2011,  the  patient  experienced  palpitations  with
inus  tachycardia  on  the  electrocardiogram  (ECG).  Cardiac
chocardiography  was  normal.  The  decision  was  to  decrease
he  daily  dose  to  400  mg  per  day  and  initiate  acebutolol
00  mg.  After  that,  the  cardiac  rhythm  was  back  to  normal.

In  2015,  due  to  the  patient’s  non-compliance,  he  was
ut  back  on  fluphenazine  decanoate  225  mg  per  month  and
aloperidol  25  mg  per  day.  Between  2015  and  2020,  the
atient  was  lost  to  follow-up.

In  2020,  he  consulted  again  with  severe  psychiatric  symp-
oms  led  by  suicidal  and  aggressive  behaviors.  The  decision
as  to  put  him  back  on  clozapine  400  mg  per  day.  After  five
eeks,  the  patient  experienced  chest  pain,  with  a  two  mm-
T-segment  elevation  on  the  ECG.  Biologically,  he  presented

 hypereosinophilia  of  633  cells/mm3;  troponins  and  ultra-
ensitive  C-reactive  protein  (CRP)  were  negative.  Clozapine
as  discontinued.  The  outcome  was  favorable  with  no  recur-

ence  of  chest  pain  normalization  of  the  ECG  and  eosinophils
umber  after  20  days.

iscussion

ncidence  of  clozapine-associated  myocarditis  is  uncom-
on  (<0.1  to  1%)  but  could  be  potentially  serious  [4].  In

ur  report,  myocarditis  onset  was  five  weeks.  Analysis  of
ohort  studies  has  found  that  75%  of  clozapine-induced
yocarditis  reports  occur  within  the  first  month  [5].

mputability  score  was  C2S2  (possible)  because  of  compati-
le  delay  and  favorable  outcome  after  drug  withdrawal  [6].
iagnosis  of  clozapine-induced  myocarditis  was  suspected
ased  on  the  occurrence  of  chest  pain  with  ST-elevation
n  ECG  and  hypereosinophilia.  Our  patient  presented
hree  diagnostic  criteria  of  clozapine-induced  myocarditis
clozapine-induced  myocarditis  is  retained  from  2  criteria)
3].  It  should  be  noted  that  in  our  patient’s  case,  car-
iac  MRI  and  endomyocardial  biopsy  were  not  performed,
ecause  of  the  negativity  of  troponins  and  CRP.  Negativ-
ty  of  those  biomarkers  could  be  explained  by  the  fact  that
ere  sampled  too  early.  However,  their  elevation,  although

avourable  to  the  diagnosis  of  myocarditis,  is  not  constant.
n  fact,  sensitivity  of  CRP  in  myocarditis  diagnosis  is  only
0.1%  [7].  Elevation  of  troponin  in  some  studies  would  be
ore  a  sign  of  a  permanent  lesion  of  the  myocardium,  which

s  apparently  not  the  case  of  our  patient  [7].
In  our  report,  responsibility  of  clozapine  was  retained  due

o  symptomatology  improvement  after  drug  discontinuation.
he  hypothesis  of  an  IgE-mediated  hypersensitivity  mecha-
ism  has  been  suggested  since  there  is  no  dose-dependent
elationship  [3]. However,  in  our  patient’s  report,  a  lesional
echanism  involving  cardiac  muscle’s  microtrauma  due  to
revious  exposure  could  be  suspected  since  appearance  of
yocarditis  several  years  after  treatment  onset.  Indeed,

he  hypothesis  of  subclinical  cardiac  adverse  drug  reac-
ion  established  during  previous  exposures  may  be  presumed
ince  the  patient  had  an  episode  of  sinus  tachycardia  during
revious  exposure  to  clozapine.  Moreover,  haloperidol  and
uphenazine  may  have  contributed  to  cardiac  microtraumas
ince  their  association  with  cardiac  toxicity  [8,9].

Some  authors  recommended  the  administration  of  a  spe-

ific  treatment  for  clozapine-associated  myocarditis  with
iscontinuation  and  a  switch  to  another  class  of  antipsy-
hotics  to  reduce  mortality  risk  in  patients  [4].  Clozapine
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