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OPINION ARTICLE

Psoriasis  and Psychiatric  Disorders: The Next Frontier�
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In  May  2015,  the developers  of  brodalumab,  a biologic  drug
that  targets  the alfa  subunit  of  the interleukin  (IL)-17  recep-
tor,  unexpectedly  decided  to halt  clinical  development  of
the  drug  despite  the  promising  clinical  outcomes  expected
on  the  basis  of preliminary  findings.1 The  reasons  given  for
the  decision  at the  time  were  based  mainly  on  the obser-
vation  of  suicidal  thoughts  and  behavior  (in  some  cases
successful)  during  clinical  trials.  The  company  considered
that  these  would have  to  be  clarified  with  the regula-
tory  agencies  and  that  they  would  lead  to  the inclusion  in
the  Summary  of Product  Characteristics  of  restrictions  that
would  have  a  negative  impact  on  the sales  of  the drug in a
very  competitive  market.

The  news  sounded  an alarm  among  dermatologists  and
led  to  reflection  on  how  the  modulation  of  inflammatory
pathways  that  are apparently  specific to  plaque  psoriasis
by  targeting  the  IL-17  receptor  could  have  an  unexpected
effect  in  areas  that  are,  a  priori,  not  connected,  such  as  the
patient’s  mental  health.

However,  although  the controversy  appeared  novel  at the
time,  a  quick  search  of  the  literature  reveals  that,  in  1993,
Gupta  et  al.  had  reported  that about  10%  of patients  with
psoriasis  reported  ‘‘a  wish  to  be  dead’’  and  that  half  of
these  patients  reported  active  suicidal  ideation.2 In their
conclusion,  those  authors  argued  that severe  depression  and
suicidal  ideation----until  then  considered  to be  a  feature  only
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of life-threatening  diseases----could  also,  without  venturing
into  pathogenic  explanations,  affect  certain  patients  with
psoriasis.

However,  scant  attention  is  paid  to  the psychiatric  comor-
bidity  that  apparently  affects  patients  with  psoriasis  as
compared  to  the interest  in  other  comorbidities,  even
though  the  association  could  be stronger  than,  for example,
the  relationship  with  cardiovascular  complications.3

It is,  in any  case,  difficult  to  measure  psychiatric  comor-
bidity  because  of  the  multiplicity  of  the elements  involved.
While  the relationship  between  psoriasis  and  major
psychiatric  comorbidities,  such as  depression,  anxiety  and
suicidal  ideation,  appears  to  be  clear  in severe  forms  of  the
disease,  it is  less  evident  in  mild  to  moderate  forms.  How-
ever,  even  in  the  latter  case,  clinicians  frequently  detect
certain  personality  disorders  or  traits  in psoriasis  patients,
such  as  a  negative  or  problematic  attitude  to  life,  impulsive
or  avoidance  behavior,  and  less  life  satisfaction.4

However,  in  order  to  narrow  the focus  and  concentrate
on  evidence,  the  aim  in this article  is  to  present  findings  that
will  stimulate  reflection  only  on  targets  that  are  a  priority
for  and  can  be identified  by  clinical  dermatologists,  namely,
anxiety,  depression  and  suicidal ideation.

The  existence  of  a relationship  between  psoriasis  and
psychological  comorbidities  has  been  known  for  a  long
time.  Prevalences  of  depression  of  up to  50%  among
patients  with  psoriasis  have  been  reported  by  the authors  of
meta-analyses  and  cross-sectional  population  studies.  A
study  that  included  data  from  nearly 150,000  patients  and
750,000  controls  found  increased  risks  for  depression,  anxi-
ety  and  suicide  of  39%,  31%,  and  44%,  respectively,  compared
to  the  general  population.5 The  risk  of  depression  in patients
with  severe  psoriasis  was  up  to  76%  and younger  patients  had
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higher  risks  for  all  outcomes  compared  to  older  patients.  The
number  and  intensity  of psychological  or  psychiatric  disor-
ders  is  also  greater  when certain  sites  are affected,  in the
case  of  palmoplantar  psoriasis  and  joint  disease,  for  exam-
ple.  The  impact  of psoriasis  on  the quality  of  life  of  pediatric
patients  is  also  significant  due  to  the  negative  repercussions
of  the  disease  during  a  period  that  is  particularly  impor-
tant  in  the  definition  of  the individual’s  relationship  with
his  or  her  social  and  emotional  environment.  The  reper-
cussions  of  psoriasis  also  extend  beyond  the experience  of
patients,  affecting  those  close  to  them  in a  manner  and  with
an  intensity  that  gives  rise to  concern,  an  aspect  that  is
often  neglected  in the overall  assessment  of  the  burden  of
the  disease.6

Moving  beyond  the undeniable  epidemiological  evidence
of  a  relationship  between  psoriasis  and  psychiatric  comor-
bidity,  the  clinician’s  curiosity  may  turn  to  the  question  of
whether  there  is  evidence  that  elucidates----given  the  clear
statistical  relationship----the  extent  to which  psoriasis  is  the
cause  of  psychiatric  comorbidity  or  whether,  on  the contrary,
it  is  the  psychiatric  comorbidity  that  conditions  the course
of  the  skin  disease.  While  warning  the  reader  that  it would
be  difficult  to  provide  a definitive  answer to  this question,
we  can  say  that  a discussion  of  the evidence  available  does
give  rise  to  very  interesting  insights  into  our  pathogenetic
knowledge  of  both  diseases.

One  plausible  explanation  of the relationship  between
psoriasis  and  psychiatric  disorders  would  be  the  existence
of  genetic  links  that  could  predispose  the  patient  to  both
the  skin  disease  and  psychological  or  psychiatric  problems.
On  this  subject,  we  note that studies  have  found  shared
alterations  in loci  and  single  nucleotide  polymorphisms  in
the  HLA  region  associated  with  psoriasis,  depression,  and
schizophrenia.7 However,  given  the  heterogeneity  of the
descriptions  and the  polygenic  nature  of  psoriasis,  such
associations  probably  offer  an  explanation  of  the  causal  rela-
tionship  in  only  some  patients.

Another  reasonable  explanation  might  be  the physical
and  psychological  impact of the  circumstances  inherent  in
the  disease  itself:  pain  and  itching,  the  presence  of facial  or
genital  lesions,  stigmatization,  sleep  disorders,  the  impact
on  self-esteem,  consequences  of the  low  economic  and
sociocultural  levels  often  associated  with  extensive  forms
of  the  disease.  Such  reactions  are currently  recognized  as
adjustment  disorders  (F43.2  in ICD-10  and  308.3  in DSM-
5),  a  category  encompassing  depressive  symptoms  caused
by  a  stressor----in  this  case  psoriasis  and  the repercussions
of the  skin  disease  on  the lives  of  these  patients.  What  is
clear  is that,  depending  on  each  individual’s  idiosyncrasies,
the  psychological  and psychiatric  effects  of  psoriasis  can  be
devastating.

A third,  more  speculative,  hypothesis----but also  undoubt-
edly  one  that is  very  attractive  to  clinicians----arises  from
the  question  of  whether  the  inflammatory  state  of  the
skin  and  of  the patient  as  a  whole  in  psoriasis  may  serve
to  trigger  or  exacerbate  psychiatric  disorders  by  way  of
synergistic  pathways  shared  by  both  processes,  independent
of reactive  (adjustment)  disorders  caused  by  the  psoriasis
and  its  consequences  (physical  symptoms,  isolation,  effect
on  self-esteem,  etc.).

On that  point,  it is  of  great  interest  and  current  rele-
vance  to highlight  the fact that  high  serum  concentrations  of

proinflammatory  cytokines  (tumor necrosis  factor  [TNF]-�,
IL-6,  prostaglandin  E2, C-reactive  protein,  IL-1�, and IL-
2)  have  been  observed  in a certain  percentage  of  patients
with  severe  depressive  disorders,  and  that  the  presence  of
these  cytokines  has  been  demonstrated  in studies  based  on
high  quality  evidence,  including  meta-analyses.8 The  first
question  that  comes  to the  mind  of  an interested  der-
matologist  is  what  might  be the  phylogenetic  explanation
of the inflammatory  nature  of  depression  and anxiety  and
why  they  persist  in  human  nature.  One  theory  is  that,  in
past  ages,  when the chief  causes  of death  were  interac-
tions  with  infectious  agents  present  in the  environment
and  violent  encounters  with  animals  or  human  conspecifics,
the  state  of  persistent  immune  activation  and  avoidance
behaviors  associated  with  anxiety  and depression  ensured
a  state  of  alertness  to potential  unexpected  attacks  while
minimizing  risks  and  favoring  energy  conservation  (sickness
behavior),  all  of which  would  have  afforded  clear  evolution-
ary  advantages  in a hostile  environment.9 Today,  by  contrast,
in  a scenario  in which  the risks  have  changed,  a state  of
persistent  inflammation  is  clearly  disadvantageous  and  has
become  fertile  breeding  ground  for autoimmune  and  autoin-
flammatory  comorbidities  and  diseases.

Apart  from  the  impossibility  of  demonstrating  the  truth
of  these proposals,  and still  on the subject  of  pathogenesis,
we  may  wonder  what  are  the key  pathways  and  mecha-
nisms  that  trigger  and explain  the inflammatory  state  in
depression.  On one  hand,  the  sympathetic  nervous  system,
in  response  to  stress,  anxiety  or  depression,  promotes  the
release  of  amines,  such  as  norepinephrine,  which  stimulate
the  synthesis  of  myeloid  cells  in bone  marrow  (mono-
cytes,  for  example)  and  their release  into  peripheral  blood.
These  cells  then  interact  with  other  stress-induced  sub-
stances,  some  of  which  are bacterial  products----for  example
from  the intestinal  microbiome----such  as  lipopolysaccha-
rides  or  flagellin,  but  more  particularly  stress-induced
damage-associated  molecular  patterns.  Both  of  these  sub-
stances  can  activate  inflammatory  signaling  pathways  such
as  nuclear  factor-�B  (NF-�B) and  structures  such  as  NOD---,
LRR---,  and  pyrin  domain-containing  protein  3 inflamma-
some.  Stimulation  of this  protein  activates  caspase,  leading
to  the production  of  IL-1�, IL-18,  TNF,  and IL-6.  It  is
very  interesting  to  note  that  this  inflammatory  activation
also  has  an inhibitory  effect  on  endogenous  glucocorti-
coid  receptors.  This  resistance  to  the regulatory  effects
of  endogenous  cortisol  levels  permits  the activation  of  the
hypothalamic-pituitary-adrenal  (HPA)  axis, which keeps  the
proinflammatory  pathways  open,  enhancing  and  increasing
the  inflammatory  response.  These  cytokines  generated  in
the  peripheral  circulation  not  only act  in  the  periphery  but
also  transfer  their  effects  to  the central  nervous  system
through  humoral  and neural  pathways.

However,  the central  nervous  system  has  its  own  mecha-
nisms  for generating  and maintaining  inflammation.  Through
these mechanisms,  psychosocial  stress  may  favor  the
activation  of  the  microglia  to  create  a proinflammatory
phenotype  capable  of releasing  CC-chemokine  ligand  2,
which has  chemotactic  effects  on  myeloid  cells  generated
in  the periphery.  The  central  action  of  proinflammatory
cytokines,  whether  they  are generated  peripherally  or
in the  central  nervous  system,  will  lead  to  decreased
availability  of  monoamines----serotonin,  dopamine,  and
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norepinephrine----by  means  of various  mechanisms,  including
the  activation  of  the  enzyme  indoleamine  2,3-dioxygenase,
which  diverts  the metabolism  of  tryptophan  (the  precursor
of  serotonin)  into  kynurenine,  a  key  element  in  the  patho-
genesis  of  anhedonia.

The  same  interleukins  have  an  effect  on  astrocytes,
favoring  an  excess  of  glutathione  and  a  consequent  reduc-
tion  in  brain-derived  neurotrophic  factor.  Interestingly,  as
occurs  in  the microenvironment  of the skin, once  it is
triggered  the  inflammatory  process is  maintained  by  path-
ways  and  other  mechanisms  conditioned  by  the interaction
between  the  elements  that  are the  receptors  and  producers
of  the  cytokines  involved,  such  as  astrocytes,  microglia,  and
oligodendrocytes.10

Perhaps  one  of  the  most  important  and  distinctive  points
in  understanding  the  implication  of  the impact  of  inflamma-
tory  pathways  on  the  functioning  of  the nervous  system  is
that  some  of  the  molecules  involved----for  example  brain-
derived  neurotrophic  factor----participate  in fundamental
aspects  of neuronal  integrity,  including  neurogenesis,  so that
a  reduction  can  leave  indelible  scars  on learning  and mem-
ory  processes  and  the consequences  of  these  scars  on  the
individual’s  cognitive  development  may  also  be  irreversible.

Given  the  effect  of  inflammation  on  the  normal  function-
ing  of  the  central  nervous  system,  it  would  seem  reasonable
to  assume  that the presence  of  elevated  levels  of  proinflam-
matory  cytokines  due  to  other  causes,  as  occurs  in psoriasis
and  psoriatic  arthritis,  similar  in  terms  of key  elements  and
mechanisms  of  action,  may  increase  and exacerbate  its  con-
sequences  and prognosis.  The  inverse  is  also  true  in  that  the
inflammatory  state  associated  with  depression  can  exacer-
bate  psoriasis  because  the  persistent  activation  of  the HPA
axis  favors  the  proinflammatory  state  associated  with  the
skin  disease  and  the  exacerbation  of  the  lesions.

As  noted  above,  perhaps  one  of  the  distinctive  features
of  psychiatric  comorbidity  is  the limited  capacity  for  regen-
eration  of  some  of the key  neurological  elements,  which
could  open  the door  to  a potentially  irreversible  effect
as  a  result  of  certain  structural  or  functional  disorders.
This  deterioration  could  be  exacerbated  by  the presence
of  other  proinflammatory  comorbidities,  which  would also
contribute,  through  inflammation,  to  the  deterioration  of
the  endothelium  or  to  oxidative  stress,  and  could  deter-
mine  and  explain, at least  in part,  the cognitive  impairment
seen  in  patients  with  severe  psoriasis  (known  as  mild  cogni-
tive  deficit).  Although  discussion  of  the association  between
psoriasis  and  such  impairment  falls  beyond  the scope  of
this  article,  it  is  clear  that  it  represents  one of  the most
significant  psychosocial  sequelae  of  psoriasis  and, if such
an  association  were  to  be  demonstrated,  it  would  justify
early  and  intense  therapeutic  action  in cases  of  very  severe
psoriasis.11

Having  briefly  reviewed  the  mechanisms  that  could
explain  the  underlying  inflammatory  state  and  the molecular
crosstalk  between  psoriasis  and  psychiatric  comorbidity,  we
should  also  consider  to what  extent  these  interactions  may
have  direct  or  indirect  implications  for  treatment.  In sev-
eral  studies  that  specifically  assessed  this  effect,  biological
treatment  with  etanercept,  adalimumab,  and  ustekinumab
not  only  improved  the skin  symptoms  of patients’  with  pso-
riasis  but  also  the  symptoms  related  to  their underlying
anxiety  or  depression.12 While  it  is  not always  possible  to

establish  whether  this  improvement  was  the result  of  the
subjective  impact  of the  improvement  in skin  lesions  or  to
inhibition  of  the inflammatory  process,  in  some  studies  the
absence  of  a  clear  relationship  between  the two  variables
made  it possible  to  demonstrate  the latter.  In addition  to
these  studies  in psoriasis,  there  is  also  evidence  of the posi-
tive  impact  of  biologic  treatment  on  psychiatric  comorbidity
in  patients  with  other  inflammatory  diseases;  in some  cases
the  improvement  was  greater  in patients  with  a  higher  lev-
els  of  acute  phase  reactants.  Once  again,  the improvement
in  the signs and  symptoms  of  the  underlying  inflammatory
disease----which  was  concomitant  although  not  always  par-
allel  and proportional  to  the psychiatric  symptoms----is  an
important  factor  in  any  assessment  of  the  impact  of  treat-
ment  on  the underlying  inflammation.  It  has  also  been  shown
that  antidepressant  therapy  can  improve  the quality  of life
and  symptoms  of  patients  with  psoriasis.

In  these final  paragraphs,  we  return  to  our  starting  point:
the  suicidal tendencies  observed  in patients  with  psoriasis,
an  element  of  great  concern  in light of  their impact  not
only  on  our  patients’  quality  of life  but  on their  very  exist-
ence.  In  this  context,  it is worth  recalling  that  IL-6  has been
recognized  as  the cytokine  related  to  suicide,  in that the
pathways  and  key  elements  it favors  (breakdown  of  trypto-
phan  to  kynurenine  through  the activation  of  indoleamine
2,3-dioxygenase,  reduction  of monoamines,  and  effects on
N-methyl-d-aspartate  receptors)  are  largely  consistent  with
those  described  previously  for  depression  or  anxiety.13

This  could, at least  in part, explain  the epidemiologic
findings  that  suggest  the  association  between  psoriasis  and
suicidal  tendencies  described  at  the beginning  of this arti-
cle,  and  could  indicate  a  dangerous  bias  in  the decision  to
attribute  a  few cases  of  suicide  over a  long  follow-up  period
to  a  specific  drug.  In fact,  it has been  proposed  that the
purported  association  between  a  higher  incidence  of  sui-
cide  and  treatment  with  brodalumab  coincided  with  a surge
in suicides  among  middle-aged  men  with  a medium-to-low
socioeconomic  level which  occurred  during  the economic
crisis  that started  in 2008  in the  USA  since this demo-
graphic  was  clearly  dominant  in clinical  trials  of moderate  to
severe  psoriasis  at  that  time.14 It  is  possible  that brodalumab
was  simply  a  propitiatory  victim  of  the  combination  of  an
increased  predisposition  together  with  a triggering  event  in
the  environment.

In  any case,  the inevitable  result  has  been  the inclusion
of  an  assessment  of  suicidal  ideation  in the list  of  issues that
must  be  taken  into  account  and  monitored  when prescrib-
ing  any  new treatment  for  psoriasis,  particularly  in the case
of  drugs  having  novel  mechanisms  of action. The  results,
at  this  time,  are quite  reassuring,  although  isolated  cases
of  suicide,  apparently  unrelated  to  the  course of  psoriasis,
have  been  reported  in  patients  receiving  higher  than  normal
doses.15

In  any  case,  it appears  clear  that  a better  understanding
of  the  impact  of  psychiatric  comorbidity  on  psoriasis  and
vice  versa  opens  up a  new  front  and  confers  an ever  greater
responsibility  on  dermatologists  involved  in the  management
of  psoriasis  to  recognize  such  problems  and  to  work  with  psy-
chologists  and  psychiatrists  to  help  these  patients.  Another
step  in our  journey  towards  a global  and holistic  view  of
the  patient,  and  also  towards  an  increasingly  enriching  and
demanding  view  of  our specialty.
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