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Abstract  We  present  a  series  of  general  and  specific  recommendations  based  on pathophysio-

logic considerations  for  managing  the  most  common  adverse  effects  of  apremilast  that  lead  to

treatment discontinuation:  diarrhea,  nausea,  and  headache.  The  recommendations  are  based

on a  review  of  the  literature  and the  experience  of  a multidisciplinary  team  of  14  experts

including  dermatologists,  rheumatologists,  neurologists,  gastroenterologists,  pharmacists,  and

nurses. We  propose  a  series  of  simple  algorithms  that  include  clinical  actions  and  suggestions

for pharmacologic  treatment.
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The  adverse  effects  of  apremilast  can  be  managed  from  a  multidisciplinary  approach.  The

purpose of  optimizing  management  is to  bring  clinical  benefits  to  patients.

© 2020  AEDV.  Published  by  Elsevier  España,  S.L.U.  This  is an  open  access  article  under  the  CC

BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Manejo  de  los  efectos  adversos  de apremilast  desde  un  abordaje  multidisciplinar

Resumen  En  el  presente  artículo,  en  base  a  una  revisión  de la  literatura  y  su  experiencia

personal,  un  equipo  multidisciplinar  de 14  profesionales  sanitarios  (incluyendo  dermatólogos,

reumatólogos,  neurólogos,  gastroenterólogos,  farmacéuticos  y  enfermeras)  ha  elaborado  una

serie de  recomendaciones  generales  y  específicas  (basadas  en  la  fisiopatología)  para  el  manejo

de los efectos  adversos  secundarios  a  apremilast  que  con  mayor  frecuencia  conducen  a  la  sus-

pensión del  tratamiento  (diarrea,  náuseas  y  cefalea).  Se  aportan  algoritmos  sencillos  de  manejo

que incluyen  aspectos  clínicos  de evaluación  y  sugerencias  de  tratamiento  farmacológico.

Los  efectos  adversos  de apremilast  pueden  ser  abordados  desde  un  punto  de vista  multidisci-

plinar  y  la  optimización  en  su  manejo  pretende  proporcionar  un  beneficio  clínico  a  los  pacientes

que los  sufren.

© 2020  AEDV.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un art́ıculo  Open  Access  bajo  la

licencia CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Since  its  approval  by  the European  Commission  in  2015,
apremilast  has  been  used  in the treatment  of psoriasis
and  psoriatic  arthritis  in adult  patients.1---5 The  agent  is
an  oral  inhibitor  of  phosphodiesterase  4  (PDE-4)  and  has
a  good  safety  profile  with  a  low  incidence  of adverse
effects;  those  that  do occur  are mainly  of  mild  or  moder-
ate  severity  and largely  involve  the  digestive  tract.1,2 The
incidence  of  these  adverse  effects  is  higher  during  the first
2  months  of treatment  and then  decreases  notably,  particu-
larly  from  the  second  year  of use  onwards  (Table  1).5,6 They
often  resolve  without  need  for  medical  intervention  or  dose
adjustment.7 Although  the  rate  of  treatment  discontinua-
tions  due  to  adverse  effects  was  less  than  2%  during  clinical
development,1,2 a  higher  rate  of  apremilast  discontinuations
has  been  reported  in clinical  practice  (Table 2).8

In order  to assess  the strategies  available  for manage-
ment  of  adverse  effects  that  most often  lead  to  treatment
discontinuation  in patients  with  psoriasis  and/or  psoriatic
arthritis  (diarrhea,  nauseas,  and headache),  a  multidisci-
plinary  committee  of  experts  in rheumatology,  dermatology,
neurology,  gastroenterology,  hospital  pharmacy,  and  nurs-
ing, belonging  to  14  Spanish  hospitals,  conducted  a  broad
review  of  the literature,  with  special  focus  on  the gen-
eral  pathophysiology  of  each adverse  effect  from  the point
of  view  of  their particular  specialty.  After  considering  this
information  and  personal  experience,  a series  of consensus
recommendations  were  made.

Headache

Drug-induced  headaches  are a  neurological  process  trig-
gered  by  activation  of  pain-modulating  structures  in the
central  or  peripheral  nervous  system.  A migraine  attack  can
be  triggered  through  action  on different  structures  involved
in  its pathophysiology  or  by  altering  the antinociceptive
structures  that  are  responsible  for migraine  resolution.  In

the  framework  of  pathophysiology  of  migraines,  in recent
years,  the  importance  of neuropeptides  that  participate
in  genesis  of  pain  and  other  typical  symptoms  of  migraine
has  been  increasingly  recognized.  Release  of neuropeptides
leads  to  nerve  fiber  sensitization  (neuronal  hyperexcitabil-
ity),  thereby  enhancing  central  and  peripheral  pain  and
inflammation.9 Calcitonin  gene-related  peptide  (CGRP),
pituitary  adenylate  cyclase-activating  peptide  (PACAP),  and
their  respective  receptors  are one of  the main  targets  for
new  migraine  therapies.10

Although  the mechanism  that  triggers  headache  after
administration  of  PDE-4  inhibitors  has  not  been  elucidated,
it  could  be related  to  release  of  peptides  that  induce  symp-
toms  similar  to  migraine.  The  participation  of  PACAP  and
other  neuropeptides  could  be responsible  for  the  appear-
ance  of  these  symptoms,  such  that we might  be  facing  2
situations:  1) patients  with  migraine  who  see  their  pain  exac-
erbated,  whether  in intensity  or  frequency,  and 2) patients
who  have  had  not  suffered  from  headache  and  who  start
with  a  throbbing  headache  with  sensitization  (pathophysi-
ology  similar  to  migraine)  or  a headache  with  a different
profile.

Patients  With  History  of Headache  Before

Treatment With  Apremilast

For patients  with  a history  of migraine,  there  is the  option
of  administering  preventive  treatment  2  weeks  before  start-
ing  apremilast  therapy,  as  later  administration  may  lead
to  a  delay  in the  resolution  of  symptoms.  Melatonin,  at a
dose  of  3 mg/mg,  could  be a good  option  for preventive
treatment,11 with  triptanes  as  an option  in the event of  a
migraine  attack  (Fig.  1,  Table  3). Sumatriptan,  at a dose  of
25---100  mg/day,  is indicated  for  acute  treatment  of intermit-
tent  migraine,  with  or  without  aura. If the patient  responds
after  the  first  dose,  and symptoms  recur, a  second  dose  could
be  administered  in the following  24  h  if more  than  2 h have
elapsed  since  the  first dose  (maximum  300  mg/day).  Adverse
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Table  1  Frequency  of  Adverse  Drug  Reactions  Reported  During  Long-term  Follow-up  of  Apremilast  Treatment.

Year  1, %  Year  2,  %  Year  3,  %  Year  4,  %  Year 5, %

Diarrhea Psoriasis  17.3  2.3  1.7  NE  NE

PsA 15.7  3.8  2.7  1.2  0.5

Nausea Psoriasis 15.7  0.8  1.5  NE  NE

PsA 15.0  2.1  2.3  0.7  0.3

Headache Psoriasis 6.3  0.9  1.7  NE  NE

PsA 10.4  3.3  2.7  2.0  0.5

Tension headache Psoriasis  9.0  1.2  1.2  NE  NE

PsA NE  NE  NE  NE  NE

Abbreviations: NE, not evaluated; PsA, psoriatic arthritis.

Adapted from Crowley et al.6 and Kavanaugh et al.5

Table  2  Frequency  of  Adverse  Drug  Reactions  and  Treatment  Discontinuation  of  Apremilast  for  the Treatment  of  Psoriasis  in

Clinical Trials  and Clinical  Practice.

Diarrhea  Nausea  Headache

Frequency  of

adverse  effect,  %

CT  17.8  16.6  13.1

CP 16.3  14.4  15.9

Treatment

discontinuation,  %

CT  1.3  1.6  0.6

CP 5.3  4.3  4.3

Abbreviations: CP, clinical practice; CT, combined analysis of  clinical trials.

Adapted from Ighani et  al.8

MANAGEMENT OF HEADACHE*

History of headache prior to 

treatment with apremilast   

Preventive treatment

for headache

Headache with onset after starting 

treatment with apremilast

Throbbing component  

Worsens with activity

Photophobia

Migraine type  Tension type

Melatonin

Amitriptyline 

Beta-blockers

Triptans (in event of crisis) NSAID

Triptanes
Paracetamol

Metamizole

NSAID

Figure  1  Algorithm  for  management  of  headache  induced  by  apremilast.

*As an  alternative  to  these  treatments,  lengthening  the  initial  escalation  regimen  of  apremilast  by  1---2  weeks  and/or  lowering  the

dose (30  mg/day)  can  be  considered.  This  strategy  may  help  lower  the  rate  of  headache  observed  in  the  early  phases  of  treatment.

effects  that  have  been  reported  frequently  for  sumatriptan
include  general  disorders  (weakness,  fatigue,  pressure)  and
musculoskeletal  disorders  (heaviness,  myalgia),  which  are
generally  transient  and  of  mild  or  moderate  intensity.  Other
reactions  include  dyspnea,  increased  blood  pressure,  dizzi-
ness,  somnolence,  and  sensory  abnormalities.  In  the event
of  lack  of  response  to  sumatriptan,  treatment  with  parac-

etamol  or  nonsteroidal  anti-inflammatory  drugs  (NSAIDs)  is
recommended.12

Alternatively,  other  preventive  therapies  include
amitriptyline  or  beta-blockers,  depending  on  the  profile  of
the  patient.  The  initial  recommended  dose  of  amitriptyline
is  10---25 mg,  before  going  to  bed, with  an increase  of
10---25  mg  every  3---7  days, depending  on  the  tolerance
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Table  3  Management  of  Headache,  Diarrhea,  and  Nausea  Caused  by  Apremilast  Treatment.

Prior  Considerations  Preventive  Treatment  Pharmacological  Treatment

Headache  Only  in  case  of  headache  prior  to treatment  Migraine  type:

Patients  with  history  of

headache  before  starting

apremilast  treatment

[•]Melatonin:  3  mg/day

•  Amitriptyline:  10−25  mg/day  with  increase

every  3−7  d  (maximum  25−75  mg/day)

• Beta-blockersa:  propranolol  40  mg

2---3  times/day  with  weekly  increase  to

80−160 mg/day  (maximum  240  mg/day)

• Triptanes  (in  case  of  migraine  attack):

sumatriptan  25−100  mg/day

[•]NSAID:  naproxen  550  mg  +  275  mg  every

6−8 h;  ibuprofen  1.2−1.8  g/day  in  several

doses

• Triptanes:  sumatriptan  25−100  mg/day

Tension  type:

[•]Paracetamol:  500 mg  every  4−6  h or  1  g

every  8  h

•  Metamizole:  575  mg  3−4  times/day

(maximum  7  days)

• NSAID:  naproxen  550 mg  + 275  mg  every

6−8 h;  ibuprofen  1.2−1.8  g/day  in

several  doses

Diarrhea [•]Frequent  smaller  meals

•  Limit  liquid  intake  during  meals

• Consider  avoiding  dairy products,  caffeine,

and artificial  sweeteners

[•]Racecadotril:  100 mg  every  4−6  h  for

7  days

• Loperamide:  2  tablets  (4 mg)  and  then  1

after  every  deposition  (maximum

4 tablets/day  for  2 days)

• Codeine:  1−2  tablets  (21.4  mg/tablet)

every  6  h  (maximum  6 tablets/day  for

3 days)

Nausea [•]Frequent  smaller  meals

•  Limit  liquid  intake  during  meals

• Avoid  activity  after  eating

[•]Ondansetron:  8  mg  before  first

apremilast  treatment  and  then  every

12  h

•  Metoclopramide:  10  mg,  3 times/day

• For  a  maximum  of  5  days

Relationship with

headache  caused  by

apremilast  treatment

a Beta-blockers can induce or exacerbate psoriasis.

of  the  patient  (maximum  25---75  mg/day).  The  analgesic
effect  is  usually  felt  after  2---4  weeks  of  treatment,  and
the  most  frequent  adverse  effects  include:  aggression,
somnolence,  dizziness,  headache,  blurry  vision,  palpi-
tations,  tachycardia,  constipation,  nausea,  dry  mouth,
weight  gain,  nasal  congestion,  hyperhidrosis,  and  ortho-
static  hypotension.13 Of  the beta-blockers,  propranolol  is
indicated  for  prophylactic  treatment  of  migraine  with  an
initial  dose  of  40 mg 2 or  3  times  a day,  with  increments  by
the  same  amount  over  weekly  intervals  depending  on the
response  of the patient  up  to  80---160  mg/day  (maximum
240  mg/day).  It should  be  remembered  that  administration
of  propranolol  may  cause  fatigue,  bradycardia,  cold  hands
and  feet,  Raynaud  phenomenon,  and  sleep disorders.14

It should  also  be  remembered  that  beta-blockers,  and
propranolol  in particular,  belong  to  the group  of  drugs  able
to  induce  or  exacerbate  psoriasis.  A careful  assessment
of  the  benefit/risk  profile  is  therefore  important  prior  to
recommending  its  use.

Patients  With  Headache  That  Presents  After

Starting Treatment  With  Apremilast

In  patients  who  present  with  headache  after  administra-
tion  of  apremilast,  3  differential  characteristics  of  the type

of headache  should  be considered:  1) the throbbing  com-
ponent;  2)  whether  it worsens  with  activity  and/or  head
movement;  and  3) if photophobia  is  present  (Fig.  1). The
presence  of these  3  components  corresponds  to  a profile
of  meningeal  inflammation  denoted  migraine  type.  Thera-
peutic  intervention  is  only  necessary  when  the headaches
have an  impact  on  the quality  of life  of  the  patient.  In
this  case,  treatment  for  this  type  of  headache  is  based  on
administration  of NSAIDs,  such as  for example  naproxen  and
ibuprofen,  or  triptanes  (Table  3). As  a general  regimen,  daily
doses  of  naproxen  range  from 550  mg  to  1.1  g,  with  a recom-
mended  starting  dose  of  550  mg followed  by  275  mg every
6---8  h, depending  on  the intensity  of  the headache.15 The
daily  recommended  dose  of  ibuprofen  is  1.2---1.8  g,  admin-
istered  over  several  doses  and  without exceeding  a dose  of
2.4  mg/day.16 In contrast,  if the  headache  is  of  the  tension
type,  treatment  with  paracetamol  or  metamizole  is  recom-
mended,  with  the additional  use  of  an NSAID  also  an  option.
A  regimen  of  500  mg of paracetamol  every  4---6  h  or  1  g every
8  h  is recommended,  without  exceeding  the maximum  dose
of  3  g/day.17 Metamizole  can  be administered  at a  dose  of
575  mg  (a capsule)  3  or  4 times  a  day for  a  week,  without
exceding  the  maximum  dose  of  6 capsules/day.  Reactions
of  hypotension  can  present  during  or  after  treatment  with
metaizol.18
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MANAGEMENT OF DIARRHEA*

Preventive

 treatment
Pharmacological

 treatment
Additional 

treatment

Frequent smaller meals 

Limit liquid intake during meals

Consider avoiding dairy products,

caffeine, and artificial sweeteners
•

•

•
• •

•

•

•

•

Racecadotril Probiotics

Fiber supplements

Bismuth subsalicylate

Loperamide

Codeine

Figure  2  Algorithm  for  management  of  diarrhea  induced  by  apremilast.

*As an  alternative  to  these  treatments,  lengthening  the  initial  escalation  regimen  of  apremilast  by  1---2  weeks  and/or  lowering  the

dose (30  mg/day)  can  be  considered.  This  strategy  may  help  lower  the  rate  of  diarrhea  observed  in  the early  phases  of  treatment.

MANAGEMENT OF NAUSEA*

Related to

headache?
Preventive

 treatment

Pharmacological 

treatment

Management of headache 

with onset after starting

treatment with apremilast

Frequent smaller meals 

Limit liquid intake during meals

Avoid activity after eating

•

•

•

Antiemetics

(ondansetron, 

metoclopramide)

Figure  3  Algorithm  for  management  of  nausea  induced  by  apremilast.

*As an  alternative  to  these  treatments,  lengthening  the  initial  escalation  regimen  of  apremilast  by  1---2  weeks  and/or  lowering  the

dose (30  mg/day)  can  be  considered.  This  strategy  may  help  lower  the  rate  of  nausea  observed  in the  early  phases  of  treatment.

Diarrhea

Diarrhea  caused  by PDE-4  inhibitors  is  considered  of  a  secre-
tory  nature.6 The  increase  in  intracellular  cAMP  caused
by  PDE-4  inhibition  can trigger  intestinal  secretion  through
activation  of chlorine  channels  in the apical  membrane  of
the  enterocytes  and  inhibition  of  NaCl  absorption.6,19 Dif-
ferent  isoforms  of  PDE-4  interact  with  the  cystic  fibrosis
transmembrane  conductance  regulator  (CFTR),  a chlorine
channel  implicated  in secretion  and  homeostasis,  whose
hyperactivation  may  give  rise  to  secretory  diarrhea.20

Through  protein  kinase  A (PKA),  cAMP  also  promotes
intestinal  secretion  by  activation  of different  membrane
proteins  in  the enterocytes,  such as  K+ and anion  chan-
nels  and  NaK2Cl  transporters.19 In addition,  it has  been
suggested  that  early  resolution  of  symptoms  associated
with  diarrhea  caused  by  apremilast  (in  approximately  2
weeks)  could  be  due  to  upregulation  of  other  PDEs  in
the  intestine,  as  a  compensatory  mechanism  for PDE-4
inhibition.7

As  described  for  headache,  the  best  strategy  for  appro-
priate  management  of gastrointestinal  adverse  effects,
when  considered  necessary,  is  to  administer  a treatment
that  is  thought  to  act  effectively  on  the underlying  patho-
physiology.  Preventive  measures  such  as  administration  of
apremilast  during  meals,  avoiding  excessive  liquid intake
or  intake  of  caffeine  and  sweeteners  could  reduce  or
delay  the  onset  of  symptoms  of secretory  diarrhea  caused
by  apremilast.7 Although  not fully  accepted,21 it is  pos-
sible  that  administration  of probiotics  could reduce  the
symptoms  associated  with  gastrointestinal  intolerance,  thus
permitting  better  therapeutic  compliance  and a  lower  dis-
continuation  rate.  On the  other  hand,  fiber  supplements
and  administration  of  bismuth  subsalicylate  may  be  used
as  a complementary  therapy  to  reduce  water  loss  and  the
number  of depositions  (Fig.  2,  Table  3).22 In  any  case,  it is
recommended  to  follow  a simple  treatment  regimen  that  is
not  accompanied  by  major changes  in the patient’s  lifestyle.

Apremilast-induced  diarrhea  is usually  self-limiting  and
resolves  in the  first  few  weeks  of  treatment.  If pharmaco-
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Figure  4  General  recommendations  for  educating  the  patient  and managing  adverse  effects  caused  by  apremilast.

logical  intervention  is  deemed  necessary,  secretory  diarrhea
could  be  treated  effectively  with  racecadotril,  an anti-
secretory  agent  that  can  be  used for  the treatment  of
apremilast-induced  diarrhea  (Fig.  2, Table  3). Racecadotril
acts  by  inhibiting  intestinal  encephalinase,23 thus reducing
water  and  electrolyte  secretion  to  the  intestinal  lumen.24

Administration  of  100  mg  every  8  h, preferably  before  meals,
has  been  shown  to  shorten  the  duration  of  diarrhea  symp-
toms,  reduce  the number  of depositions,  and  reduce  the
need  for  rehydration.25 This  regimen  is recommended  to
continue  for  7 days,  until  attaining  2 depositions/day.
Adverse  skin  reactions,  generally  moderate,  have  been
reported,  along with  headache  and  cases of  hypersensi-
tivity/angioneurotic  edema  in patients  in treatment  with
racecadotril.26 Other  pharmacological  options  for  the treat-
ment  of  diarrhea  caused  by  apremilast  include  loperamide
and  codeine.  Loperamide  is  indicated  for treatment  of  acute
diarrhea  with an initial dose  of  4  mg  (2  tablets),  continuing
with  1  tablet  after each deposition,  for  a maximum  of  2
days  and  4  tablets/day.  Gastrointestinal  disorders  (nausea
and  dysgeusia)  have  often  been  reported  after  treatment
with  loperamide.  If  clinical  improvement  is  not  observed
in  48 h,  or  if symptoms  of constipation,  ileus,  or  abdomi-
nal  distension  appear,  administration  of  loperamide  should
be  discontinued.27 In the case  of  treatment  with  codeine,
the  recommended  regimen  is  1  tablet  (21.4  mg)  every  6  h;
this  can  be increased  to  2  tablets  per  administration,  for  a
maximum  duration  of  2  days,  administering  6 tablets/day.
Administration  of  codeine  can  cause  somnolence  and alco-
hol  intake  should  be  avoided  during  treatment,  as  this  can
enhance  the  depressor  effect  on  the CNS.28

Nausea

Nausea  induced  by  PDE-4  inhibitors  appears  to  be  triggered
by  central  and  peripheral  mechanisms.6,29 This  adverse
effect  has  been  associated  with  lack  of  selectivity  of PDE-4
inhibitors  for  the  different  isoforms  (A,  B, C,  D) expressed
in  different  cell  types.29,30 Specifically,  the PDE-4  D isoform
is  expressed  in  neurons  of  the area  postrema,  where the
chemoreceptor  trigger  zone  that  links  with  the  vomit  cen-

ter  is  located.3 The  increase  in intracellular  levels  of  cAMP  in
neurons  of  the area  postrema  ultimately  triggers  the  emetic
response.30 While apremilast  has  been  reported  to  be highly
specific  for PDE-4,  it has  a similar  potency  for  each  of  the  dif-
ferent  isoforms  of  this  enzyme.3,31,32 The  lack  of  selectivity
for  the  PED-4  isoform  could  explain  the improved  therapeu-
tic  index  of  apremilast  in in vivo  models  compared  with  other
PDE-4  inhibitors  for  gastrointestinal  adverse  effects.3

Among  these  nonpharmacological  interventions,  fre-
quent  smaller  meals  as  well  as  limited  liquid  intake  during
meals  may  help  reduce  the sensation  of  nausea.7 As  with
the  preventive  measures  for  diarrhea,  a simple  and  person-
alized  approach  is  recommended  according  to  the patient’s
characteristics,  without  limiting  his or  her  quality  of  life.

Ondansetron  is  a potent  and  highly  selective  serotoner-
gic  5HT3 antagonist  that  blocks  the vomiting  reflex  at both
the  central  and  peripheral  level.  It is  therefore  indicated
for  controlling  nausea  and  vomiting  following  surgery  or
induced  by radiotherapy  or  cytotoxic  chemotherapy.33 Given
its  high  efficacy  as an antiemetic  and  its  good tolerability,
ondansetron  could  be  considered  a good  pharmacological
option  for treatment  of nausea  that  persists  during  treat-
ment  with  apremilast  (Fig.  3,  Table  3). Ondansetron  can be
administered  orally  or  intravenously,  with  the oral  regimen
being  8  mg  between  1 or  2  h  prior  to  emetogenic  treatment,
followed  by  8 mg  every  12  h  for  up  to  a  maximum  of  5  days.
The  most  frequently  reported  adverse  effects  are headache,
burning  sensation  (hot  flushes),  and  constipation.33 It should
be  remembered  that  ondansetron  is  not  currently  reim-
bursed  under  the Spanish  National  Health  System,  and  so
its use  would  require  an off-label  request.  Alternatively,
metoclopramide  could  be  used.  This  is a  neuroleptic  agent
with  antiemetic  properties  used  for  prevention  and  symp-
tomatic  treatment  of  nausea  and  vomiting.34 A single  dose
of  10  mg  of  metoclopramide  is  recommended.  This  dose  can
be  repeated  up  to  3  times  a  day,  with  at least  6  h  between
dosing  (even  in the case  of  vomiting  or  dose  rejection)  up  to
maximum  duration  of  5  days.  During  treatment  with  meto-
clopramide,  particularly  when used  at high  doses,  adverse
effects  such  as diarrhea,  asthenia,  somnolence,  extrapyra-
midal  disorders,  parkinsonism,  akathisia,  depression,  and
hypotension  may  appear.34
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Table  4  Key  Points  and General  Recommendations  in  the  Prevention  and Management  of  the  Main  Adverse  Effects  Caused  by

Apremilast (Fig.  4).

[•]The  onset  of  adverse  effects  caused  by  apremilast  therapy  usually  occurs  in the  first  2−4  weeks  of  treatment,  and  they  are

usually self-limiting  and resolve  spontaneously  in the  initial  phases  of  treatment

[•]If pharmacological  treatment  is  required  and  if  the  diarrhea,  nausea,  or headache  persist  despite  treatment,  negatively

impacting  the  patient’s  quality  of  life,  the  options  of  referring  him  or  her  to  the  gastroenterology  or  neurology  department

could be  considered

[•]The  decision  to  refer  the  patient  to  another  department  and/or  discontinue  treatment  with  apremilast  should  be taken  on

an individual  basis,  taking  into  account  the  expectations  of  apremilast  treatment  compared  with  other  available  drugs,  as

well as  the  delay  at  each  center  in obtaining  multidisciplinary  care  or  care  in another  department

[•]As an  alternative  to  the  treatments  considered  above,  lengthening  the  initial  apremilast  escalation  regimen  by  1−2  weeks

and/or using  lower  doses  (30  mg/day)  could  help  reduce  adverse  effects  that  develop  in early  phases  of  treatment

[•]With the  aim  of  avoiding  early  discontinuation  of  treatment  by  the  patient,  it  is  recommended  to  provide  him  or her  with

sufficient information  on the  possible  adverse  effects  (type,  estimated  duration,  and  treatment)  before  starting  therapy  with

apremilast

[•]Performing a follow-up  visit  at  1  month  after  starting  therapy  helps  minimize  and  promptly  resolve  adverse  effects,

improving the  patient’s  therapeutic  compliance

[•]An  appropriate  communication  system  (telephone  contact,  nursing  visit,  support  service,  etc.)  will help  the  patient  have

ready access  to  health  care  professionals  to  resolve  doubts  about  management  of  possible  adverse  effects

[•]It is  recommended  that  the  patient  is sufficiently  well  informed  and  is provided  with  the prophylactic  and  therapeutic

options available  before  discontinuing  treatment

[•]Both  the  management  of  adverse  effects  and  patient  education  can  be performed  in  a  multidisciplinary  setting  with

coordination between  the  dermatology  and  rheumatology  departments,  nursing,  and  hospital  pharmacy

The  possibility  should  also  be  considered  that nausea  is
not  a  direct  result  of apremilast  treatment  but  rather  a side
effect  of  the  neurological  adverse  effects  described  above.
It  is  therefore  recommended  to  evaluate  each  case  individ-
ually,  and  tailor  management  of  the  adverse  effect  that  has
triggered  the  symptoms  in the first  place.  Metoclopramide
is  also  indicated  for  the treatment  of  nausea  and  vomiting
induced  by  acute  migraine,  and  can  be  administered  in com-
bination  with  oral  analgesics  to  improve  absorption  of these
analgesics.34

General Recommendations

Taking  into  consideration  the above,  a  series  of general  rec-
ommendations  are derived  to  facilitate  the  prevention  and
management  of  possible  adverse  effects  caused  by  apremi-
last  in  clinical  practice  (Fig.  4,  Table  4).

Adverse  effects  caused  by  apremilast  should be  managed
in  a  multidisciplinary  setting.  Optimization  of their  mana-
gement  would  no  doubt  be of  clinical  benefit  to  patients
affected  by  these adverse  effects.
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