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Abstract

Background:  Real-world,  primary  data  on the treatment  of psoriasis  are  scarce,  especially

concerning  the  role  of soluble  biomarkers  as  outcome  predictors.

Objective: The  authors  evaluated  the utility  of  Th1/Th17  serum  cytokines  along  with  clinical

characteristics  as  predictors  of  drug  survival  in the  treatment  of psoriasis.

Methods:  The  authors  consecutively  included  participants  with  moderate  to  severe  psoriasis

who were  followed  up for  6 years.  Baseline  interferon-�,  tumor  necrosis  factor-�, and inter-

leukin  (IL)-2,  IL-4,  IL-6,  IL-10,  and  IL-17A  were  measured  using  a  cytometric  bead  array;  clinical

data were  assessed.  The  authors  calculated  hazard  ratios  (HRs)  for  drug  survival  using  a  Cox

proportional hazards  model.

⋆ Study conducted at the Serviço  de Dermatologia, Hospital Universitário de Brasília, Brasília, DF, Brazil; Instituto René Rachou, Fundação
Oswaldo Cruz, Fiocruz Minas, Belo Horizonte, MG, Brazil.
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Results:  The  authors  included  262  patients,  most  of  whom  used  systemic  immunosuppressants

or biologics.  In  the  multivariate  model,  poor  quality  of  life measured  by  the  Dermatology  Life

Quality Index  (HR  = 1.04;  95%  CI 1.01---1.07;  p  = 0.012)  and  elevated  baseline  IL-6  (HR  =  1.99;

95% CI 1.29---3.08;  p =  0.002)  were  associated  with  treatment  interruption.

Study  limitations:  The  main  limitation  of  any cohort  study  is the  presence  of  confounders  that

could not  be  detected  in clinical  evaluation.

Conclusions:  Poor  quality  of  life  and  elevated  baseline  serum  IL-6 level  predicted  treatment

interruption  in patients  with  moderate  to  severe  psoriasis.  Although  IL-6  is not  the  most

important  mediator  of  the  inflammatory  pathway  in the  skin  environment,  it  is  an  interesting

biomarker candidate  for  predicting  psoriasis  treatment  response.

© 2023  Sociedade  Brasileira  de Dermatologia.  Published  by  Elsevier  España,  S.L.U.  This  is  an

open access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

Introduction

Psoriasis  is  a chronic  disease  that affects  between  1%
and  3%  of  the global  population.1,2 The  revolution  in the
development  of  new  biologic  drugs  and  small molecules  is
supported  by  high-quality  clinical  trials.3,4 Those  medica-
tions  act  through  modulated  blocking  of  cytokines  involved
in  the  pathogenesis  of  psoriasis,  reducing  the occurrence  of
adverse  events  and achieving  better  results  in  comparison  to
classic  immunosuppressants.5,6 Since new  medications  are
being  constantly  released  in  the market,  the necessity  of
additional  data  targeting  the  pharmacovigilance  of  immuno-
suppressors  for  the treatment  of  psoriasis  is  being  constantly
emphasized.7,8 The  number  of  active  registries  for  monitor-
ing  adverse  events  is still  insufficient.9,10

Psoriasis  is  a  disease  that  affects  the skin  and  other
organs  through  systemic  inflammation.11---13 The  disease  has
also  a  significant  impact  on  a  patient’s quality  of  life.14

In  general,  pharmacovigilance  data  is  scarce  in  develop-
ing  countries.15 The  Brazilian  Unified  Health  System  (SUS)
is  responsible  for  the provision  of  healthcare  and pharma-
ceutical  assistance  to  over  200  million  people.16 Therefore,
the  Brazilian  SUS  constitutes  a  privileged  scenario  for
pharmacovigilance.17 The  national  protocol  regarding  the
sequence  of medications  used in  psoriasis  is  not different
from  most  international  recommendations.18

The  authors  aimed  to  evaluate  drug  survival  in moder-
ate  to  severe  psoriasis.  The  authors  also  aimed  to  evaluate
whether  serum  cytokines  can  be  used  to  predict  psoriasis
treatment  failure  and the occurrence  of  severe  infec-
tion.

Methods

From  January  2016  to  December  2017,  the authors  consec-
utively  included  patients  attending  the  Psoriasis  Outpatient
Clinic  at  the  University  Hospital  of  Brasília,  University  of
Brasília,  Brazil.  This  main  reference  hospital  serves  an urban
area  with  more  than 3  million  inhabitants  in Brasília Brazil.
This  strategy  warranted  internal  validation  of  frequencies.
Additional  evaluations,  including  predictors  and risk  effects,
were  implemented  according  to  a  post  hoc strategy.

Inclusion  criteria

The  authors  included  patients  with  a diagnosis  of moderate
to  severe  psoriasis  established  through  clinical  assessment
by  two  certified  dermatologists.  Whenever  necessary,  skin
biopsies  were  performed.  The  authors  excluded  patients
with  a  concomitant  diagnosis  of psoriatic  arthritis  or  other
autoimmune  diseases.

Baseline  evaluation

All patients  were subjected  to a  baseline  evaluation
comprised  of a standardized  form  seeking  demographic
information,  actual  treatment  information,  and  previous
treatment  information.  Following  the current  literature  and
the  international  classification  of  diseases,  patients  who
had  the most common  pattern  of  plaque  psoriasis,  associ-
ated  or  not with  palmoplantar,  nail, or  scalp  lesions  were
classified  as  having  plaque  psoriasis.  Patients  classified  as
scalp  psoriasis,  nail  psoriasis,  palmoplantar  pustular  pso-
riasis,  guttate  psoriasis,  and  inverse  psoriasis  had lesions
exclusively  in  these  locations.  The  medications  used at
the  time  of  inclusion  were  considered  basal  medications.
The  Psoriasis  Area and  Severity  Index  (PASI),  Body  Surface
Area  (BSA),  Dermatology  Life  Quality  Index  (DLQI),  and  Nail
Psoriasis  Severity  Index  (NAPSI)  were  evaluated  whenever
possible.  Retrospective  data  regarding  medication  and  dis-
ease  history  before  inclusion  presented  important  losses,
and  this  information  was  removed  from  the  outcome  evalu-
ation.

Total  blood  was  collected  by  cubital  venipuncture.  Serum
from  each patient  was  isolated,  and  Interleukin-2  (IL-2),
Interleukin-4  (IL-4),  Interleukin-6  (IL-6),  Interleukin-10  (IL-
10),  Interleukin-17A  (IL-17A),  Interferon  (IFN)-� and  Tumor
Necrosis  Factor  (TNF)-� were  measured  using  the BDTM Cyto-
metric  Bead  Array  (CBA)  Human  Th1/Th2/Th17  Cytokine  Kit
(Becton  Dickinson,  Franklin  Lakes,  USA)  with  a  FACSVerse
flow  cytometer  (Becton Dickinson).  All  analyses  were  per-
formed  in triplicate,  and  the  values  were  normalized  and
compared  with  those  obtained  from  47  healthy  controls
(mean  age  = 42  years  and  3 months,  18  male  and 29  female
patients  recruited  at the  same  institution).
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Follow-up  visits

Patients  were  followed  up  until  December  2021  (up  to  6
years)  by  a  dermatologist  through  clinical  consultation  every
3  to 6  months.

Primary  endpoint

Drug  survival  was  measured  according  to  the  time  taken  for
basal  medication  interruption  (change  or  suspension).  The
primary  endpoint  was  considered  the  occurrence  of  drug
interruption.10

Secondary  endpoints

As  secondary  endpoints,  the  authors  considered  the occur-
rences  of  treatment  failure  or  severe  infection.  Treatment
failure  was  defined  as  the  necessity  of  treatment  modifica-
tion  due  to  poor  disease  control  (PASI,  BSA,  DLQI,  and  NAPSI
scores  above  10). Severe  infection  was  defined  as  any  infec-
tion  that  led  to the suspension  of  clinical  treatment  for  more
than  1  month.  The  incidence  of additional  outcomes,  such
as  adverse  reactions,  was  also  evaluated.

Predictors

Relevant  clinical  and  laboratory  baseline  characteristics
that  were  assessed  as  candidate  predictors  of drug survival
included  sex,  age,  smoking  habits,  and  alcohol  abuse,  as
well  as pro-inflammatory  (IL-2,  IL-6,  IL-17A,  IFN-� TNF-�)
and  anti-inflammatory  (IL-4,  IL-10)  cytokines.  At  baseline,
patients  that  were  on  biologics  only  and  who  had  never  used
other  biologic  drugs  were  classified  as  ‘‘naive’’.

Statistical  analysis

Predictors  were  evaluated  using  log-rank  tests.  Data  censor-
ing  was  set  to  occur  when  patients  were  lost  to  follow-up.
Numerical  variables  were not categorized  in  univariate  anal-
ysis.  For  adjusted  analysis,  cytokine  levels  were  categorized
according  to  the  median  value  of  the  global  population  or
as  positive/negative  if more  than  30%  of  the  patients  pre-
sented  negative  results.  The  remaining  numerical  variables
were  only  categorized  to  generate  graphics.  PASI  and  BSA
values  were  calculated  only  for  patients  with  plaque  psoria-
sis.  Missing  data  were  not  replaced  and  patients  with  missing
data  were  excluded  from  specific  analyses.

For  the  primary  outcome,  the authors  used an adjusted
multivariate  model.  Predictors  that  met  a  low evidence
threshold  (p  ≤  0.100)  based  on  univariate  analysis  were
included.  The  authors  calculated  Hazard  Ratios  (HRs)  using  a
Cox  proportional  hazards  model.  All assumptions  were  care-
fully  evaluated.  The  authors  used the  survival  and  survminer
packages  in  R  Studio  (R  Studio,  Vienna,  Austria).  For sec-
ondary  outcomes,  the authors  used  a  subgroup  analysis
strategy.  Graphical  comparison  of  cytokine  levels  was  per-
formed  using  GraphPad  Prism  version  8.0.0  for  Windows
(GraphPad  Software,  San  Diego).  Statistical  significance  was
defined  by  a  p-value  <0.05  and  an  appropriate  95%  Confi-
dence  Interval  (95%  CI).

Ethics

This  study  was  approved  by  the Ethics  Committee  of  the
Faculty  of  Medicine  of  the  University  of  Brasília.  All  patients
were  included  after  signing  the  informed  consent  form.

Results

The  authors  followed  up 262 patients  with  psoriasis;  133
(50.76%)  were  male,  and 129 (49.24%)  were  female.  Most
patients  presented  with  plaque  psoriasis  (n =  222;  84.73%).
The  authors  also  included  patients  with  scalp  psoriasis
(n  = 12; 4.58%),  ungual  psoriasis  (n  = 5; 1.91%),  palmoplantar
pustulous  psoriasis  (n  =  8;  3.05%),  guttate  psoriasis  (n  = 13;
4.96%)  and  inverse  psoriasis  (n  =  2; 0.76%)  (Table  1).

In  this  study,  71  (27.10%)  patients  were  not  using  sys-
temic  immunosuppressants  [9 (3.44%) were  without any
treatment,  5  (1.91%)  underwent  isolated  phototherapy,  50
(19.08%)  used  topical  corticosteroids  and 7  (2.67%)  used
acitretin];  96  (36.64%)  patients  used  classical  immunosup-
pressors  [94  (35.88%)  used  methotrexate  and  2  (0.76%)  used
systemic  corticosteroids];  75 patients  (28.63%)  used anti-
TNF  biologics  [22 (8.39%)  used  adalimumab,  29  (11.07%)  used
etanercept  and  24  (9.16%)  used  infliximab];  and  20  patients
(7.63%)  used anti-IL  drugs  [9 (3.44%)  used  ustekinumab  and
11  (4.19%)  used secukinumab].

The mean  follow-up  time  was  4.88  years  (range  = 1---6
years).  Drug interruption  before  the end  of  the study  follow-
up was  identified  in 122 (46.56%)  patients;  88  (33.58%)
patients  had an isolated  treatment  failure  identified,  and
18  (6.87%)  patients  had an isolated  severe  infection  that  led
to  treatment  suspension.  Sixteen  patients  (6.11%)  had  inter-
rupted  treatment  because  of  simultaneous  severe  infection
and  treatment  failure.  In total,  34  (12.97%)  patients  pre-
sented  with  severe  infections  (25  patients  had  unidentified
upper  airway  infections,  8 patients  had  COVID-19  diagno-
sis  and  1 patient  had  a severe  gastrointestinal  infection).
Additionally,  the  data  of  only 5  patients  were  censored  (con-
sidered  as  a  loss  to  follow-up)  because  of  other  reported
adverse  events.  These  events  were  only  evaluated  in a
descriptive  form  because  of the  low number  of  events.
One  patient  developed  hidradenitis  suppurative  while  on
acitretin  therapy,  2 patients  presented  with  signs of  neu-
ropathy  while  using  methotrexate,  1 patient  presented  with
dyspnoea  while  using  methotrexate,  and 1 patient  presented
with  signs  of  initial  renal  failure  while  using  infliximab.

Cytokine  profile

The  use  of classic  immunosuppressants,  mainly  methotrex-
ate,  was  associated  with  important  suppression  of  proin-
flammatory  cytokines  (Fig.  1).  For  some  mediators,  such
as  IL-17  and TNF-�, the  suppressive  effect  of methotrex-
ate  was  even  greater  than  the  effect  observed  in patients
using  anti-TNF  or  anti-IL  biologics.  IL-6  baseline  levels  were
significantly  enhanced  in  patients  with  poorer  survival  rates
(Fig.  2).
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Table  1  Univariate  and  multivariate  analysis  for  predictors  of  drug  interruption  in  the  treatment  of  psoriasis.

Variable Outcome Total  (n  = 262)  p-value  p-value  (log-rank

test)

HR  95%  CI  (Cox

proportional

hazards

regression)

p-value  (Cox

proportional

hazards

regression)

Treatment

interruption  (n  =  122)

No  Treatment

interruption  (n  = 140)

Sex

Male,  n  (%)  63  (51.64%)  70  (50.00%)  133  (50.76%)  0.888  0.760  ---  ---

Female, n  (%)  59  (48.36%)  70  (50.00%)  129  (49.23%)

Age:  mean  (SD)  48.17  (14.75)  52.79  (14.58)  50.64  (14.81)  0.012  ---  0.99  (0.98---1.01)  0.302

Smoking habit  n  (%)  27  (22.13%)  19  (13.57%)  46  (17.56%)  0.104  0.063  1.29  (0.80---2.08)  0.294

Alcohol abuse,  n  (%)  24(19.67%)  37  (26.43%)  61  (23.28%)  0.239  0.270  ---  ---

IL2 levels:  median  (IQR)  0.19  (2.36)  0.00  (1.46)  0.081  ---  1.03  (0.68---1.56)  0.890a

IL4  levels:  median  (IQR)  0.53  (1.67)  0.12  (1.55)  0.255  ---  ---  ---

IL6 levels:  median  (IQR)  3.69  (3.83)  2.40  (3.27)  0.002  ---  1.99  (1.29---3.08)  0.002b

IL10  levels:  median  (IQR)  1.11  (1.08)  0.97  (0.90)  0.312  ---  ---  ---

IL17A levels  median

(IQR)

3.13  (6.65)  1.44  (7.54)  0.344  ---  ---  ---

IFN levels:  median  (IQR)  0.30  (1.73)  0.20  (1.55)  0.478  ---  ---  ---

TNF levels:  median  (IQR)  0.10  (1.74)  0.04  (0.74)  0.335  ---  ---  ---

Associated medications,

n  (%)

5  (4.09%)  11  (7.86%)  16.00  (6.11%)  0.313  0.180  ---  ---

Previous therapeutic

failures:  median  (IQR)

1.00  (1.75)  1.00  (1.25)  1.00  (1.75)  0.964  ---  ---  ---

Bioexclusive, n  (%)  32  (26.23%)  36  (25.71%)  68  (25.95%)  1.000  0.760  ---  ---

Psoriasis Classification

Plaques,  n  (%)  109  (89.34%)  113  (80.71%)  222  (84.73%)  0.462  0.810  ---  ---

Scalp n  (%)  4 (3.28%)  8  (5.71%)  12  (4.58%)

Ungual n  (%)  1 (0.82%)  4  (2.86%)  5 (1.91%)

Palmoplantar  n  (%)  2 (1.64%)  6  (4.29%)  8 (3.05%)

Guttate  n  (%)  5 (4.10%)  8  (5.71%)  13  (4.96%)

Inverse n  (%)  1 (0.82%)  1  (0.71%)  2 (0.76%)

Basal  BSA  mean  (SD)  12.65  (18.71)  8.17  (16.00)  0.056  ---  ---  ---

Basal PASI  mean  (SD)  5.66  (6.58)  4.01  (6.02)  0.038  ---  0.99  (0.96---1.03)  0.739

Basal DLQI  mean  (SD)  7.57  (7.79)  4.42  (6.10)  <0.001  ---  1.04  (1.01---1.07)  0.012

Basal NAPSI  mean  (SD)  3.79  (7.76)  1.08  (3.50)  <0.001  ---  1.02  (0.99---1.05)  0.113

BSA, Body Surface Area; PASI, Psoriasis Area and Severity Index; DLQI, Dermatology Life Quality Index.
a Cut-off set as a  positive or negative result.
b Cut-off set as a  value below, above, or equal to the median value of  the  global population.
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Figure  1  Serum  cytokine  levels  in psoriasis  patients  according  to  the  type  of  basal  immunosuppressive  therapy  at the  time  of

inclusion. Data  are shown  as  a  scattering  distribution  of  individual  values  over  bar  charts  representing  the  median  levels  of  each

cytokine. IL,  Interleukin;  TNF,  Tumor  Necrosis  Factor;  IFN,  Interferon;  HC,  Healthy  Controls;  No,  Psoriasis  patients  using  no systemic

immunosuppressors;  Classic,  Psoriasis  patients  using  classic  immunosuppressors;  �-TNF,  Psoriasis  patients  using  anti-tumor  necrosis

factor agents;  �-IL,  Psoriasis  patients  using  anti  IL agents;  p-values  for  all  groups  that  presented  a  significant  difference  are  disclosed

at the  bottom  of  each  graphic.  Non-significant  p-values  (> 0.05)  are  not  represented.

Drug  survival  analysis

Univariate  analysis  (Table  1)  showed  that  baseline  PASI
(p  = 0.038),  DLQI  (p  <  0.001),  and  NAPSI  (p  < 0.001)  val-
ues  were  significantly  greater  in  patients  who  interrupted
systemic  treatment.  IL-6  was  the  only inflammatory  marker
that  was  significantly  elevated  in patients  who  had interrup-
tions  of  their  basal  medication  (p  =  0.002).

In  the  multivariate  model,  the  authors  observed  that
each  point  elevation  in  the DLQI  score  elevated  the chance
of  treatment  change  by  1.04  times  with  very  narrow  95%
CIs  (HR  = 1.04;  95%  CI  1.01---1.07;  p  = 0.012).  Addition-
ally, patients  who  had  baseline  IL-6  levels  equal  to  or
above  the  median  value  of the total  population  had  an
almost  2  times  greater  chance  of  interrupting  systemic
treatment  than  patients  with  lower  levels  of  the proinflam-
matory  marker  (HR = 1.99;  95%  CI  1.29---3.08;  p  =  0.002)
(Fig.  3). Detailed  information  related  to  the subgroup  anal-
ysis  can  be  found  in Supplementary  File  1, (Tables  A and
B).

Discussion

Psoriasis  is  a  complex  inflammatory  disease.19 It  is  didactic
to  consider  that  the beginning  of  the  inflammatory  cascade
is  jointly  caused  by  stimuli  of  environmental  factors  associ-
ated with  genetic  susceptibility.20,21 These  stimuli  activate
antigen-presenting  cells,  macrophages  and  dendritic  cells
to  produce  coordinating  cytokines  (TNF,  IL-23,  IFN).20 Sub-
sequently,  the  activation  of  the Th1  and  Th17  pathways
results  in the activation  of  final  cytokines,  such  as  IL-17.22

Finally,  inflamed  keratinocytes  also  express  inflammatory
mediators.19

The  utility  of  measuring  cytokines  in the blood  of  patients
with  skin  conditions  is  under  debate.  Although  most stud-
ies  highlight  the autocrine  and  paracrine  effects  of those
mediators  in psoriasis,  virtually  all involved  cytokines  have
an  endocrine-like  effect.23,24 Cataldi  et  al. found  that
plasma  Th17  pathway  mediators  were  significantly  higher
in a population  of 70  psoriasis  patients  than  in a  control
group.25
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Figure  2  Serum  cytokine  levels  in  psoriasis  patients  according  to  drug  survival  stratified  by  1 to  4  years  and 5 to  6 years.  Data  are

shown as  scattering  distribution  of  individual  values  over  bar  charts  representing  median  levels  of  each  cytokine.  IL,  Interleukin;

TNF, Tumor  Necrosis  Factor;  IFN,  Interferon;  HC,  Healthy  Controls;  p-values  for  all  groups  that  presented  a significant  difference

are disclosed  at  the  bottom  of  each  graphic.  Non-significant  p-values  (> 0.05)  are not  represented.

Figure  3  Survival  curve  showing  the  joint  effect  of  the two main  predictors  of  drug  interruption  Interleukin  (IL)-6  levels  and

Dermatology Life  Quality  Index  (DLQI).  It  can  be  seen  that  patients  experiencing  higher  DLQI  and  IL-6  levels  had  an  almost  75%

chance of  systemic  treatment  change  in  the  follow-up  period.  mIL6,  Median  IL-6  scores  of  the  present  population  (0 =  below  the

median value;  1  =  above  the median  value).  mDLQI,  DLQI  score  of  the  present  population;  0  =  below  5;  1 = above  or  equal  5.
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In the  present  study,  IL-6  elevation  was  the  most  con-
sistent  proinflammatory  marker  for  treatment  interruption.
Although  IL-6  is  a  proinflammatory  mediator,  the use  of
tocilizumab,  a  recombinant  humanized  anti-IL-6  biologic,  in
psoriasis  led  to  unpredictable  results.26,27 Studies  that eval-
uated  the  inflammatory  environment  of  the  skin  failed  to
include  IL-6  expression  in  the main  pathogenic  pathway  of
psoriasis.  Nakajima  et  al.,  in 2010,  found  that  IL-6  was  not
crucial  for  the development  of  T-cell-independent  psoriasis-
like  dermatitis  in a murine  model.28 The  same  result  was
found  for  IL-17,  one  of  the main  modern  targets  for  psoria-
sis  treatment,  showing  that  the  human  inflammatory  profile
can  be  unpredictable.28

Interestingly,  in  line  with  the  present  findings,  previous
data  that  evaluated  smaller  populations  reinforce  the  role
of  circulating  IL-6  for  the prediction  of  treatment  response
in  psoriasis.  Zalewska  et  al. found  that  plasma  IL-6  lev-
els  were  consistently  elevated in  106 untreated  psoriasis
patients  and  that  elevated  levels  of  these  mediators  were
related  to  poor treatment  response.29 In addition,  several
studies  have  related  the  levels  of  circulating  IL-6  to  the sys-
temic  inflammation  profile  of  psoriasis  patients,  including
the  occurrence  of  psoriatic  arthritis  and  dyslipidemia.30---37

It  is  possible  that  IL-6  is  not  very  important  for  triggering
the inflammatory  cascade  of  psoriasis  in the skin  environ-
ment,  but  its  suppressive  effect  on  regulatory  T-cells  may
explain  why  this  mediator  is  a  more  important  marker  for
treatment  response.38 Additionally,  previous  studies  have
shown  that IL-6  is  one of the  inflammatory  mediators  with
the  most  important  systemic  effects.23 Joint  modulation
of  IL-6  and  other  cytokines,  as  achieved  by  Janus  kinase
inhibitors,  may  be  an interesting  strategy  for  refractory
cases,  as  demonstrated  by  phase  2  clinical  trials.39

Classic  medications,  mainly  methotrexate,  were  associ-
ated  with  lower  levels  of  TNF  and  IL-17  (Figs.  1  and  2).
Considering  that  methotrexate  is  clinically  less effective
than  biologics,  the  authors  hypothesize  that an intense  sup-
pression  of  the two  main  mediators  for  psoriasis  is  not
directly  correlated  to treatment  responses.  On  the  other
hand,  patients  responding  to methotrexate  may  present
with  milder  cases  of  psoriasis  and,  consequently,  have  lower
levels  of  TNF  and  IL-17.  Unfortunately,  in  the present  study,
the authors  did  not  measure  inflammatory  cytokines  at dif-
ferent  time  points.  Long-term  serial  evaluation  of  those
markers  can offer  better  clues  related  to  the pathogenesis
of  psoriasis.

Additionally,  in the  present  study,  poor scores  of  tra-
ditional  clinical  markers,  including  PASI,  DLQI, and  NAPSI,
were  significantly  related  to reduced  drug  survival.  This
result  was  expected  since  these  parameters  are  internation-
ally  recognized  predictors  of drug switching.  Quality  of life
(DLQI)  had  the greatest  influence  on  drug survival  among
the  evaluated  clinical  scores.  The  main  limitation  of  any
cohort  study  is  the  presence  of  confounders  that  cannot  be
treated  by  randomization.  However,  the  IL-6  results  were
consistent  in the laboratory  analysis,  the univariate  analy-
sis,  and  the multivariate  model.  This  result  also  represents
a reproduction  of  previous  studies  in  smaller  populations.31

Furthermore,  the authors  only  aimed  to  measure  baseline
cytokine  levels  as  long-term  markers  for  psoriasis  severity.
Multiple  measurements  at different  time  points  may  help

to  elucidate  the role of  serum  markers  in  the evolution  of
psoriasis  and  its  treatment.

Conclusion

The  present  study  showed  that  reduced  quality  of life  and
elevated  serum  IL-6  levels  were  predictors  of  poor drug
survival  in patients  with  moderate  to  severe  psoriasis.  The
authors  can also  conclude  that although  IL-6  is  not  the  most
important  mediator  of the  inflammatory  pathway  in the skin
environment,  it is  an interesting  candidate  biomarker  for
predicting  psoriasis  systemic  treatment  response.
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