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Abstract
Background:  Psoriasis  is  associated  with  several  comorbidities  and  its  association  with  thyroid
abnormality  has  been  hypothesized.
Objective:  To  assess  the  prevalence  of  thyroid  abnormality  in  Brazilian  patients  with  psoriasis
and to  analyze  its  association  with  severity,  presence  of  psoriatic  arthritis  and  immunobiological
treatment.  Additionally,  to  compare  results  with  literature  as  a  control.
Methods:  In  this  observational  study,  clinical  and  laboratory  data  of  patients  followed  from
January 2018  to  December  2019  were  analyzed.  Thyroid  abnormality  was  assessed  through  the
current history  of  thyroid  disease  and  laboratory  tests  -  thyrotropin  (TSH),  free  thyroxine  (FT4),
antithyroid  peroxidase  (anti-TPO)  and  antithyroglobulin  (anti-TG)  antibodies.  Patients  were
classified  according  to  psoriasis  severity  -  Psoriasis  Area  and  Severity  Index  (PASI),  presence
of psoriatic  arthritis,  and  current  treatment.  Subsequently,  the  results  were  compared  with  a
control group  selected  from  the  literature  review.
Results:  Of  the  250  included  patients,  161  were  eligible.  The  prevalence  of  thyroid  abnormality
was 28.57%  and  of  hypothyroidism,  14.91%.  The  mean  age  was  55  years  and  the  median  PASI
was 2.2.  There  was  no  association  between  thyroid  abnormality  and  PASI  (p  =  0.8),  presence
of psoriatic  arthritis  (p  =  0.87),  or  use  of  immunobiological  therapy  (p  =  0.13).  The  literature
control group  included  6,227  patients  and  there  was  a  statistically  significant  difference  for  the
hypothyroidism  variable  (p  <  0.0001).
Study  limitations:  Absence  of  a  control  group  from  the  same  center.
Conclusion:  This  was  one  of  the  first  Brazilian  studies  on  the  prevalence  of  thyroid  abnormality

in patients  with  psoriasis.
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he  estimated  prevalence  of  psoriasis  in  Brazil  is  1.3%,
ith  higher  frequencies  in  the  Southern  and  Southeastern

egions.1 The  association  with  a  wide  range  of  comorbidities
s  recognized,  particularly  psoriatic  arthritis  (PA),  metabolic
yndrome,  cardiovascular  disease,  diabetes  mellitus,  psychi-
tric  disorders,  asthma,  and  inflammatory  bowel  disease.2,3

mmune-mediated  or  autoimmune  diseases  such  as  rheuma-
oid  arthritis,  celiac  disease,  and  vitiligo  are  also  well-known
ssociations.4

Although  the  association  between  psoriasis  and  thy-
oid  abnormality  has  been  investigated  by  several  authors
Table  1),  case-control  and  population-based  studies  have
een  published  without  definitive  conclusions.5---12 The  cor-
elation  with  psoriasis  severity13,14 and  the  frequency
incidence  or  prevalence)  of  thyroid  abnormality  in  patients
ith  psoriatic  disease15---19 have  also  been  previously  inves-

igated.
Considering  the  importance  of  the  association  for  clinical

anagement  and  the  scarcity  of  these  data  in  the  Brazilian
opulation,  this  study  aimed  to  evaluate  the  prevalence  of
hyroid  abnormality  in  patients  with  psoriasis  and  to  analyze
ts  association  with  three  factors:  severity  (measured  by  the
soriasis  Area  and  Severity  Index  ---  PASI);  the  presence  of
soriatic  arthritis;  and  treatment  with  immunobiologicals.
dditionally,  the  study  assessed  publications  of  interest,

dentifying  the  study  design  and  inclusion  of  a  control  group
n  the  studies,  and  according  to  the  adopted  criteria,  com-
ared  by  meta-analysis  the  group  of  cases  in  this  study  with
he  control  group  from  the  selected  publications.

ethods

fter  approval  by  the  local  Research  Ethics  Committee,  a
ross-sectional  observational  study  was  conducted  in  the
ermatology  department.  Data  from  250  patients  were  ana-

yzed.
All  patients  followed  at  the  Dermatology  Outpatient

linic  of  Psoriasis  and  Immunobiologicals  from  January  2018
o  December  2019  were  considered  eligible,  constituting  a
onvenience  sample.  The  inclusion  criteria  were:  diagnosis
f  psoriasis  vulgaris  and  duration  of  treatment  ---  considering
he  use  of  topical  treatments,  phototherapy,  conventional
ystemic  drugs  (acitretin,  methotrexate  and  cyclosporine),
r  immunobiological  agents  (infliximab,  etanercept,  adali-
umab,  ustekinumab,  secukinumab).  The  exclusion  criteria
ere:  diagnosis  of  other  forms  of  psoriasis  other  than  vul-
aris,  patients  who  did  not  agree  to  participate  in  the  study,
hose  younger  than  12  years,  previous  thyroidectomy,  cur-
ent  treatment  with  medications  that  could  affect  thyroid
unction  (lithium,  amiodarone,  anticonvulsants  and  inter-
eron)  and  absence  of  records  in  the  medical  file  regarding
hyroid  hormones  or  antibodies.

tudy  design
he  clinical  data  collected  from  the  medical  records  were:
ge,  sex,  height,  weight,  body  mass  index  (BMI),  presence
f  psoriatic  arthritis  (and  affected  joints),  disease  dura-

r
[
[
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ion  (months),  previous  and  current  treatment  for  psoriasis,
uration  of  current  treatment  (months),  current  PASI,  pres-
nce  of  comorbidities  (hypertension,  diabetes,  depression
r  anxiety,  dyslipidemia,  smoking,  alcoholism,  non-alcoholic
iver  disease,  osteoarthritis,  anterior  uveitis),  previous  thy-
oid  diseases  (hypothyroidism,  hyperthyroidism,  nodule),
revious  autoimmune  diseases  (systemic  lupus  erythemato-
us,  type  I diabetes,  vitiligo,  rheumatoid  arthritis,  Sjögren’s
yndrome)  and  medications  used.

The  laboratory  data  collected  were:  serum  thyrotropin
TSH),  free  thyroxine  (FT4),  anti-thyroid  peroxidase  (anti-
PO)  antibodies,  antithyroglobulin  (anti-TG)  antibodies,
asting  glucose,  total  cholesterol  and  fractions,  and  triglyc-
rides.

Physical  examination  and  data  collection  were  supervised
y  trained  dermatologists.  All  patients  were  informed  about
he  study  and  signed  the  informed  consent  form.

linical  evaluation

soriasis  severity  was  clinically  classified  according  to  PASI.
rained  dermatologists  calculated  the  index  during  follow-
p  visits.  As  it  is  already  well  established,  the  score,  ranging
rom  0  to  72,  allows  the  division  of  patients  into  two
roups:  mild  psoriasis  (PASI  ≤  10)  and  moderate/severe  pso-
iasis  (PASI  >  10).20 The  groups  were  compared  regarding  the
revalence  of  thyroid  abnormalities.

The  frequency  of  the  variable  was  also  compared
onsidering  the  current  treatment  (immunobiological  vs.
on-immunobiological  therapy)  and  the  coexistence  of  PA
present  vs.  absent).  The  rheumatological  diagnosis  of  PA,
n  turn,  was  based  on  clinical  and  laboratory  criteria.

hyroid  abnormality

he  prevalence  of  thyroid  abnormality  was  defined  as  the
resence  of  one  of  the  following  aspects:  previous  diagnosis
f  hypothyroidism,  antibody  positivity  (anti-TPO  or  anti-TG),
ltered  serum  TSH  values  (<0.27  mIU/L  or  >4.5  mIU/L).

aboratory  methods

erum  TSH,  FT4,  anti-TPO  and  anti-TG  values  were  mea-
ured  by  chemiluminescence  assays.  The  reference  values
ere  respectively:  0.27---4.5  mIU/L,  0.93---1.7  ng/dL,  pos-

tive  >34  IU/mL  and  >115  IU/mL.  Fasting  blood  glucose
as  estimated  using  the  hexokinase  method  and  serum
holesterol  and  triglyceride  levels  were  assessed  using  the
nzymatic  colorimetric  method.

iterature  control  group

he  literature  review  included  Pubmed,  Embase  and  Sco-
us  databases,  limited  to  studies  with  human  subjects  and
ublication  in  English  or  Portuguese.  The  selection  period
omprised  January  2002  to  May  31,  2022.
The  descriptors  used  were:  ((Psoriasis  [title])  AND  (thy-
oid  [title])  OR  (hypothyroidism  [title])  OR  (thyroiditis
title])  OR  (Hashimoto  thyroiditis  [title]))  e  ((Psoriatic
title])  AND  (thyroid  [title])  OR  (hypothyroidism  [title])  OR
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Table  1  Psoriasis  and  thyroid  abnormality  ---  previous  studies.

Authors/Year  of
publication

Study
design

Objective  n  (sample  size)  Country  Thyroid
markers

Findings

Arican,  Bilgic
and  Koc,
2004a

Case-
control

Comparison  of  serum
thyroid  hormone
levels

103  patients  ×  96
controls

Turkey  T3T,  T3L,  T4T,
T4L,  TSH

Elevated  FT4  and  FT3  in
patients  with  psoriasis
(p  <  0.05),  elevated  PASI
in these  patients
(p  <  0.001)

Antonelli et  al.
2006

Case-
control

Prevalence  of  thyroid
disorders  in  patients
with  PA  vs.  controls

Patients:  80  PA/  112
rheumatoid  arthritis  /
400  controls

Italy  T3L,  T4L,  TSH,
anti-TPO,
anti-TG,
thyroid  ultra-
sonography

Autoimmune  thyroid
dysfunction
(patients  ×  controls):
33%×18%  in  females  and
25%×5% in  males
(p  =  0.0001)

Gul et  al.  2009a Case-
control

Association  of
autoimmune  thyroid
diseases  with
psoriasis

105  patients  ×  96
controls

Turkey  T3L,  T4L,  TSH,
anti-TPO,
anti-TG,
thyroid  ultra-
sonography

No  difference  between
the  groups

James, Hill  and
Feldman
2016

Cross-
sectional

Prevalence  of
hypothyroidism  in
patients  with  rosacea
or  psoriasis  compared
to  other
dermatological
diseases

Human  Database  ---
1,667,943  patients

USA  CID-10  Prevalence  of
hypothyroidism  of  17.5%
in  patients  with
psoriasis.  Frequency  of
hypothyroidism  did  not
differ  from  other
dermatological  patients

Lai and  Yew
2016

Cross-
sectional

Association  of
psoriasis  and  thyroid
disease

India  Thyroid
hormones  and
autoantibodies

Low  levels  of  TSH  in
patients  with  psoriasis
(p  <  0.019)

Fallahi et  al.
2017

Case-
control

Incidence  of  clinical
or subclinical  thyroid
dysfunction  in
patients  with  PA

97  patients  ×  97
controls

Italy  T4L,  T3L,  TSH,
anti-TPO,
anti-TG,
thyroid  ultra-
sonography

High  incidence  of
anti-TPO  positivity
(p  =  0.017),
hypothyroidism
(p  =  0.017),  thyroid
dysfunction  (p  =  0.002),
hypoechogenicity
(p  =  0.009)  and  thyroid
autoimmunity  (p  =  0.007)
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Table  1  (Continued)

Authors/Year  of
publication

Study
design

Objective  n  (sample  size)  Country  Thyroid
markers

Findings

Khan  et  al.
2017

Cross-
sectional
analysis
of  a
cohort

Association  of
positive  anti-TPO,
TSH  and  FT4  with
psoriatic  disease

Population  ---  part  of
the  Rotterdam  Study
---  8,214  participants

The
Nether-
lands

T4L,  TSH,
anti-TPO

No  association
considering  incident  or
prevalent  psoriatic
disease

Kiguradze
et al.  2017

Cross-
sectional

Association  between
psoriasis  and  HT

Population  ---
Northwestern
Medicine  Enterprise
Data  Warehouse  ---
856,615  participants
---  9,654  diagnoses  of
psoriasis  ---  1,745
diagnoses  of  HT

USA  T3L,  TSH,
anti-TPO,
anti-TG

Positive  association
(OR  =  2.49  [95%  CI
1.79---3.48]  p  <  0.0001)

Vassilatou
et al.  2017a

Case-
control

Prevalence  of
autoimmune
thyroiditis  in  patients
with  psoriasis

114  patients  with
psoriasis  ×  286
controls

Greece  T3T,  T4T,  T4L,
TSH,  anti-TPO,
anti-TG

No  difference  in
prevalence

Valejo, Coelho
and
Brasileiro
2018

Cross-
sectional

Prevalence  of  thyroid
dysfunction

55  patients  with
psoriasis

Portugal  T3L,  T4L,  TSH,
anti-TPO,
anti-TG

Prevalence  of  9.1%

Alidrisi et  al.
2019a

Case-
control

Prevalence  of  HT  in
patients  with
psoriasis  compared  to
controls

56  patients  ×  54
controls

Iraq  T4L,  TSH,
anti-TPO,
anti-TG,
thyroid  ultra-
sonography

Higher  prevalence  of
anti-TPO  (25%  ×  9.3%
p  =  0.02),  anti-TG  (30.4%
×  11.1%;  p  =  0.01),
hypoechogenicity
(30.4%×9.3%;  p  =  0.02),
pseudonodularity  (16.1%
× 0%;  p  =  0.002)  and
elevated  vascularity  on
ultrasonography  in
patients  with  psoriasis
(35.7%  ×  5.6%;  p  =  0.001)
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Table  1  (Continued)

Authors/Year  of
publication

Study
design

Objective  n  (sample  size)  Country  Thyroid
markers

Findings

Hansen  et  al.
2019a

Case-
control

To  assess  thyroid
function

Population  ---  Danish
General  Population
Study  ---  1,127
patients  ×  5,637
controls

Denmark  T3T,  T4L,  TSH,
anti-TPO

Elevated  T3T  levels  in
patients  with  psoriasis
(1,72  ×  1.69;  p  =  0.01)

Mallick 2019  Cross-
sectional

Frequency  of  thyroid
disorders  in  patients
with  psoriasis

112  patients  Pakistan  T3L,  T4T,  TSH  15.2%

Wang et  al.
2019

Cohort  Risk  of  thyroid
disease  in  patients
with  psoriasis

Population  ---  Taiwan
National  Health
Insurance  Research
Database  ---  13,266
patients  with  PA/
149,576  with  isolated
psoriasis/  162,842
controls

Taiwan  CID-10  High  incidence  of
hyperthyroidism  in
patients  with  psoriasis
(aHR  =  1.22;  95%  IC
1.11---1.33),  Graves
disease  (aHR  =  1.26;  95%
IC 1.13---1.41),  incidence
of  hypothyroidism
(aHR  =  1.38;  95%  IC
1.23---1.56)  and  HT
(aHR  =  1.47;  95%  CI
1.18---1.82)

Namiki et  al.
2020

Cross-
sectional

Prevalence  of  thyroid
dysfunction

85  patients:  51  with
psoriasis  vulgaris/  23
PA/ 11  GPP

Japan  T3L,  T4L,  TSH  Prevalence  of  8%,  13%
and 45%,  respectively

Wu et  al.  2021  Cross-
sectional

Association  of
psoriasis  with
increased  risk  of
thyroid  disease

National  Health  and
Nutrition  Examination
Survey  ---  15,091
patients

USA  Self-reported
disease

Positive  association
(OR  =  1.61  [95%  CI
1.01---2.55]  p  =  0.043)

Valduga et  al.
2021

Cross-
sectional

Prevalence  of  HT  60  patients  ×  60
controls

Brazil  TSH,  T4L,
anti-TPO,
anti-TG

Prevalence  of  HT
(OR  =  3.8  [95%  CI
1.18---12.6]  p  =  0.03)

a Studies included for literature control.
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Table  2  Sample  overall  frequencies.

Clinical  characteristics  Frequency
(number  of
patients)

Percentage
(%)

Male  104  64.6
Psoriatic  arthritis  54  33.54
Diabetes  45  27.95
Hypertension  70  43.48
Depression/anxiety  10  6.21
Dyslipidemia  52  32.3
Autoimmunity  (except

hypothyroidism)
4  2.48

Thyroid  abnormality 46  28.57
Hypothyroidism  24  14.91
Altered  TSH  14  10.29
Positive  anti-TPO  13  8.55
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Positive  anti-TG  7  4.83

thyroiditis  [title])  OR  (Hashimoto  thyroiditis[title])).  Arti-
les  from  other  sources  were  not  considered.

The  available  title  and  abstract  were  used  as  selection
riteria,  after  excluding  duplicate  articles.  The  studies  con-
ucted  with  the  objective  of  evaluating  the  frequency  or
ssociation  of  autoimmune  thyroid  disease  and  psoriatic  dis-
ase  were  considered  eligible.

The  inclusion  criteria  were:  cross-sectional,  case-
ontrol,  or  cohort  study  designs,  and  the  presence  of  a
ontrol  group  in  the  study  design.  The  exclusion  criteria
omprised  studies  with  a  case  group  consisting  exclusively
f  patients  with  psoriatic  arthritis;  and  those  who  used  only
he  ICD  (International  Classification  of  Diseases)  without
aboratory  data  for  the  diagnosis  of  hypothyroidism  in  the
ublication.

Data  collected  from  selected  studies  with  a  control  group
ncluded:  authors  names,  year  of  publication,  number  of
atients  belonging  to  the  control  group,  number  of  patients
iagnosed  with  hypothyroidism,  number  of  patients  with
ositive  anti-TPO,  positive  anti-TG,  and  altered  TSH,  or
ean  and  standard  deviation  of  TSH.
The  information  obtained  through  literature  control  was

rouped  and  evaluated  according  to  a  meta-analysis  so  that
he  data  could  be  weighted,  aiming  to  integrate  the  results
f  the  studies.

tatistical  analysis

he  SAS  System  for  Windows  v9.4  (SAS  Institute  Inc.  Cary,
C,  USA)  was  used  for  the  statistical  analysis,  and  p  values

 0.05  were  considered  significant.
The  sample  profile  was  defined  by  calculating  the  fre-

uency  of  categorical  variables  in  absolute  numbers  (n)
nd  percentages  (%).  Descriptive  measures  (mean,  standard
eviation,  minimum/maximum  values  and  median)  were
sed  for  quantitative  variables.

The  Chi-square  or  Fisher  exact  test  was  used  for  the

nalysis  of  the  correlation  between  baseline  variables  and
haracteristics  and  the  existence  of  comorbidities,  for  cat-
gorical  variables,  and  the  Mann-Whitney  test  for  numerical
ariables.

C

I
P
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For  the  analysis  of  the  literature  control  group,  a  meta-
nalysis  was  applied  to  estimate  the  proportion  or  mean  and
ts  respective  confidence  interval  using  the  random  model
ia  linear  models.  To  compare  the  group  of  cases  with  the
ontrol  group  in  the  literature,  the  chi-square  test  was  used
or  proportions  and  Student  t  test  was  applied  to  compare
ontinuous  measurements  between  the  two  groups.

esults

nitially,  250  patients  were  considered  eligible,  but  15  were
ot  included  because  they  had  a  diagnosis  of  exclusive  pal-
oplantar  psoriasis  or  generalized  pustular  psoriasis.  Of  the

otal  of  235  patients  included  in  the  study,  74  were  excluded
64  due  to  incomplete  information  in  the  medical  records,
hree  due  to  the  use  of  medications  that  alter  thyroid  func-
ion  and  seven  due  to  loss  of  follow-up).  Therefore,  the
nal  sample  consisted  of  161  patients,  whose  data  were
nalyzed.

Among  the  sample  patients,  64.60%  were  male,  with  a
ean  age  of  55  years.  The  prevalence  of  thyroid  abnormal-

ty  was  28.57%  and  of  hypothyroidism,  14.91%.  The  following
utoimmune  diseases  were  detected  in  the  sample:  Sjö-
ren’s  syndrome,  vitiligo  and  type  I  diabetes  (in  one,  two
nd  one  patients,  respectively).  With  regard  to  treatment,
4.09%  of  the  patients  were  using  immunobiological  therapy,
7.88%  were  using  non-immunobiological  systemic  treat-
ent,  3.72%  were  using  phototherapy  and  14.28%  were  using

xclusive  topical  therapy.  Considering  the  PASI,  15.55%  (21
atients)  were  considered  to  have  moderate/severe  disease
Tables  2  and  3).

Quantitative  variables  (age,  BMI,  disease  duration  and
ASI)  were  compared  with  gender  and  the  presence  or
bsence  of  comorbidities  (hypertension,  dyslipidemia,  dia-
etes,  hypothyroidism  and  PA).  There  was  no  difference  in
A  frequency  between  the  male  and  female  sex.  Hyperten-
ion,  dyslipidemia  and  hypothyroidism  were  more  prevalent
t  older  ages  (OR  =  1.066  [95%  CI  1.038---1.094]  p  <  0.0001;
R  = 1.039  [95%  CI  1.014---1.064]  p  =  0.0025  and  OR  =  1.048

95%  CI  1.009---1.077]  p  =  0.0125,  respectively).  In  parallel,
iabetes  was  more  frequent  in  older  patients  (OR  =  1.048
95%  CI  1.020---1.076]  p  =  0.0006)  and  those  with  higher  BMI
OR  =  1.083  [95%  CI  1.007---1.164]  p  =  0,  0314).  No  statistically
ignificant  difference  was  found  considering  hypothyroidism
nd  PASI.

Patients  allocated  considering  PASI  (mild  or  mod-
rate/severe),  PA  (presence  or  absence)  and  current
reatment  (immunobiologicals  or  non-immunobiologicals)
ere  compared  regarding  thyroid  abnormality.  As  depicted

n  Tables  4,  5  and  6, no  statistically  significant  difference
as  found  between  these  groups.

Patients  on  non-immunobiological  therapy  were  divided
nto  groups  according  to  the  type  of  treatment:  exclusively
opical,  phototherapy  and  systemic  medication.  There  was,
owever,  no  statistically  significant  difference  between  the
roups  for  the  hypothyroidism  (p  =  0.10)  and  thyroid  abnor-
ality  (p  =  0.17)  variables.
ontrol  group

n  the  literature  review,  80  articles  were  found  in  the
ubmed  database,  90  in  the  Embase  database  and  85  in  the
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Table  3  Descriptive  measures  of  quantitative  variables.

Variable  Mean  Minimum---Maximum  Median  Standard  deviation

Age  55.17  12---94  56  16.10
Weight 78.78  44---125  77  15.58
Height 1.67  1.48---1.96  1.67  0.09
BMI 28.20  18.80---47.05  27.7  5.12
Disease duration  (months)  215.22  12---720  192  152.25
PASI 5.62  0---57  2.2  8.13

Table  4  Thyroid  abnormality  and  PASI  (Psoriasis  Area  and  Severity  Index).

PASI Moderate/severe
(>  10)  n  (%)

Mild  (≤  10)  n  (%) p-value
Variables

Hypothyroidism+  4  (2.96)  15  (11.11)
0.49Hypothyroidism− 17  (12.59)  99  (73.33)

Altered  TSH  0  (0)  10  (8.70)
0.35Normal TSH  17  (14.78)  88  (76.52)

Anti-TPO+  3  (2.29)  8  (6.11)
0.38Anti-TPO− 18  (13.74)  102  (77.86)

Anti-TG +  1  (0.79)  4  (3.17)
0.58Anti-TG− 19  (15.08)  102  (80.95)

Thyroid abnormality+  5  (3.70)  30  (22.22)
0.80Thyroid  abnormality−  16  (11.85)  84  (62.22)

Table  5  Thyroid  abnormality  and  psoriatic  arthritis.

Psoriatic  arthritis
Presence  n  (%) Absence  n  (%) Valor  p

Variable

Hypothyroidism+  9  (5.59)  15  (9.32)
0.65Hypothyroidism− 45  (27.95)  92  (57.14)

Altered  TSH  3  (2.21)  11  (8.09)
0.38Normal TSH  42  (30.88)  80  (58.82)

Anti-TPO+  5  (3.29)  8  (5.26)
0.76Anti-TPO− 46  (30.26)  93  (61.18)

Anti-TG+  1  (0.69)  6  (4.14)
0.42Anti-TG− 48  (33.10)  90  (62.07)

Thyroid  abnormality+  15  (9.32)  31  (19.25)
0.87Thyroid  abnormality−  39  (24.22)  76  (47.20)

Table  6  Thyroid  abnormality  and  immunobiological  therapy.

Current  treatment  Immunobiological  Non-immunobiological
p-value

Variable  n  (%)  n  (%)

Hypothyroidism+  9  (5.59)  15  (9.32)
0.48Hypothyroidism− 62  (38.51)  75  (46.58)

Altered  TSH  4  (2.94)  10  (7.35)
0.17Normal  TSH  58  (42.65)  64  (47.06)

Anti-TPO+  5  (3.29)  8  (5.26)
0.56Anti-TPO− 65  (42.76)  74  (48.68)

Anti-TG+  3  (2.07)  4  (2.76)
1.0Anti-TG− 65  (44.83)  73  (50.34)

Thyroid  abnormality+  16  (9.94)  30  (18.63)
0.13Thyroid  abnormality−  55  (34.16)  60  (37.27)
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Anais  Brasileiros  de  Derm

copus  database.  Of  the  articles  of  interest,  24  duplicates
nd  one  article  written  in  the  Hebrew  language  were  not
onsidered.  A  total  of  17  articles  were  identified  as  eligible.
ubsequently,  two  were  excluded  for  reporting  a  group  of
ases  consisting  exclusively  of  patients  with  psoriatic  arthri-
is,  four  due  to  lack  of  a  control  group,  two  for  exclusively
sing  the  ICD  for  diagnosis  and  three  for  insufficient  labo-
atory  data  in  the  body  of  the  article.  Therefore,  a  total
f  six  articles  were  sent  for  statistical  analysis,  all  with  a
ross-sectional  or  case-control  design  (Table  1).5,6,11,13,14,21

The  control  sample  size  corresponded  to  6,227  patients.
he  sample  evaluated  for  each  of  the  variables  differed
ccording  to  the  data  studied  in  each  article.  Therefore,
he  total  number  of  patients  included  for  hypothyroidism
as  6,035  (four  articles),5,11,13,21 anti-TPO,  6,069  (four
rticles),5,6,11,13 anti-TG,  443  (three  articles),5,6,13 altered
SH,  96  (one  article),6 and  mean  TSH,  6,071  (four
rticles).5,11,13,14

The  comparison  between  the  results  of  cases  and  controls
n  the  literature  for  the  variables  hypothyroidism,  positive
nti-TPO,  positive  anti-TG  and  altered  TSH  showed  a  statisti-
ally  significant  difference  for  hypothyroidism.  While  in  the
ase  group,  the  proportion  of  hypothyroidism  was  14.91%,  in
he  control  group  it  was  3.58%  (random  effects  model:  0.035
95%  CI  0.016---0.074];  p  <  0.0001).

Furthermore,  the  mean  TSH  in  the  case  group  was  2.67
IU/L,  while  the  weighted  mean  of  TSH  in  the  control  group
as  2.06  mIU/L,  with  a  statistically  significant  difference
etween  the  groups  (p  =  0.026).

iscussion

he  association  between  psoriasis  and  several  comorbidi-
ies  has  been  an  important  topic  of  research  and  current
vidence  suggests  a  multifactorial  aspect  of  the  disease,
xpanding  its  spectrum  and  its  impact  beyond  the  dermato-
ogical  and  rheumatological  areas.  Therefore,  knowing  the
ossible  associations  with  other  comorbidities,  such  as  thy-
oid  disease,  is  a  key  element  in  improving  care.

The  activation  of  the  inflammatory  pathway  by  tumor
ecrosis  factor-alpha,  interleukin  23,  and  interleukin  17
TNF-�,  IL-23,  IL-17)  is  involved  in  the  pathophysiology  of
soriasis.22 The  role  of  this  pathophysiological  pathway  has
een  studied  in  thyroid  diseases.

Previous  studies  have  shown  that  the  status  of  epider-
al  proliferation  changes  with  thyroid  disease,23 and  thyroid

ormones  are  able  to  induce  the  production  of  epidermal
rowth  factor  (EGF),  whose  persistence  could  be  associated
ith  the  hyperproliferative  state  of  psoriasis.24,25

It  is  currently  known  that  psoriasis  has  a  high  frequency
f  Treg/IL17+  lymphocytes  and  recent  studies  have  demon-
trated  high  levels  of  T-helper  17  (Th17)  lymphocytes,  both
n  the  peripheral  tissue  and  in  the  thyroid  tissue  of  patients
ith  autoimmune  thyroid  disease,  as  well  as  Th17  expres-

ion  in  patients  with  Hashimoto  thyroiditis  (HT).26,27 This
athway  may  be  related  not  only  to  the  pathophysiology  of
soriasis  but  to  that  of  immune-mediated  thyroid  diseases,

uggesting  a  connection  between  them.

Cytokine  CXCL10  plays  an  important  role  in  Th1  lympho-
yte  chemoattraction  and  is  found  at  high  levels  in  patients
ith  PA  and  HT  when  compared  to  patients  with  isolated
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A,13,28 representing  another  point  in  common  in  the  patho-
hysiological  pathway.

Although  already  hypothesized  and  demonstrated  in  pre-
ious  studies,7,8,18 this  is  one  of  the  first  studies  with
razilian  data  to  assess  the  prevalence  of  thyroid  abnormal-

ty  in  patients  with  psoriasis  vulgaris.
The  prevalence  of  hypothyroidism  of  7.4%  and  of  chronic

utoimmune  thyroid  disease  of  16.9%  in  the  Brazilian  popu-
ation  has  been  previously  estimated.29,30 The  prevalence  of
T  in  the  study  by  Valduga  et  al.,  which  analyzed  60  Brazil-

an  patients  and  60  controls,  was  21.6%  for  the  case  group.21

he  sample  evaluated  herein,  which  had  a  more  substantial
umber  of  participants,  found  prevalence  rates  of  28.57%  for
hyroid  abnormality  and  14.91%  for  hypothyroidism.  Addi-
ionally,  10.29%  of  the  patients  had  altered  TSH  levels  and
ositive  anti-TPO  and  anti-TG  were  demonstrated  in  8.55%
nd  4.83%  of  the  patients,  respectively.  However,  it  should
e  noted  that  the  present  study  was  conducted  in  a  special-
zed  outpatient  clinic  and,  therefore,  is  not  comparable  to
he  general  Brazilian  population.

Similar  results  were  demonstrated  by  other  authors.
allick  et  al.  found  a  frequency  of  15.2%  for  thyroid  dis-
rders  in  a  sample  of  112  patients  with  psoriasis  vulgaris;16

amiki  et  al.  studied  thyroid  dysfunction  in  85  patients  and
ound  a  prevalence  of  8%  in  patients  with  psoriasis  without
A,  13%  in  patients  with  PA,  and  45%  in  patients  with  gener-
lized  pustular  psoriasis  (GPP).17 In  contrast,  patients  with
PP  were  excluded  from  this  study,  although  they  may  be

ncluded  in  future  evaluations.
It  has  been  demonstrated  a  high  frequency  of  thyroid

utoimmunity  in  females,  who  are  up  to  eight  times  more
requently  affected  than  males.31 In  the  assessed  sample,
4.6%  of  the  patients  were  men,  which  should  imply  a  lower
requency  of  thyroid  abnormality,  suggesting  that  the  high
requency  found  should  be  valued  and  discussed  in  future
tudies.

The  available  systemic  medications  for  psoriasis  vulgaris
re  mainly  reserved  for  patients  with  moderate  to  severe
linical  conditions  during  the  course  of  disease  evolution.  In
his  carried-out  study,  83.84%  of  the  patients  used  systemic
rug  therapy.  However,  15.55%  had  PASI  >  10,  with  mean  and
edian  values  corresponding  to  5.62  and  2.2  (0---57),  respec-

ively.  Most  patients  were,  therefore,  undergoing  adequate
reatment  and  under  disease  control  during  the  study.  There
as  no  association  between  PASI  and  thyroid  abnormality.
owever,  the  score  is  dynamic,  being  impacted  by  treatment
nd  changing  during  the  follow-up,  so  it  does  not  reflect
isease  severity  when  assessed  at  intervals.

In  line  with  other  studies,  Arican  et  al.  established
n  association  between  thyroid  disease  and  PASI,  demon-
trating  higher  index  values  in  patients  with  thyroid
bnormality.14,17 Treatment  withdrawal  for  at  least  one
onth,  as  adopted  by  the  authors,  made  the  PASI  a  more

eliable  score  for  assessing  disease  severity.
Immunobiological  therapy,  when  compared  to  conven-

ional  therapy,  was  not  associated  with  thyroid  abnormality
p  =  0.13).  Similarly,  no  statistically  significant  difference
as  found  between  patients  when  divided  into  the  three
roups  of  non-immunobiological  treatment:  systemic,  pho-

otherapy,  and  topical  treatments,  considering  the  variables
f  hypothyroidism  (p  =  0.10)  and  thyroid  abnormality  (p  =  0,
7).



ruda

i
o
h
fi
d
a
a
s
s

q
r
r
c

p
w
d
b
t

t
t
o
i
b
c
b
S
g
t
g
t
c
a

b
s
m
t
d
o
w

C

A
f
t
d
t
l
c
s
o

a
s

F

N

A

L
d
t
c
a
t
t
i
fi

o
e
i
t
i
a
l

d
c
p
l

t
m
e
r
m

c
a
i
a
t
t
i
fi

C

N

A

T
C
t
C
a

L.C.  Fernandes,  A.C.  Ar

PA,  prevalent  in  up  to  30%  of  the  patients,  has  a  signif-
cant  impact  on  quality  of  life  and  is  associated  with  the
ccurrence  of  other  comorbidities.2 The  association  with
ypothyroidism,  positive  anti-TPO,  and  ultrasonographic
ndings  (thyroid  hypoechogenicity)  has  been  previously
emonstrated.18,19 There  was  no  association  of  PA  in  the
ssessed  sample,  considering  hypothyroidism  (p  =  0.65),
nti-TPO  (p  =  0.76),  or  thyroid  abnormality  (p  =  0.87).  Ultra-
onography  for  thyroid  assessment  was  not  performed  in  this
tudy,  which  constitutes  a  limitation.

Historical  control  and  literature  control  are  most  fre-
uently  used  in  clinical  trials,  with  benefits  regarding  the
eduction  of  costs  and  study  duration.32,33 The  literature
eview  and  use  of  the  control  group  from  the  selected  arti-
les  for  comparison  complement  the  study.

The  prevalence  of  hypothyroidism  among  patients  with
soriatic  disease  when  compared  to  literature  control  data
as  higher,  with  a  statistically  significant  difference.  These
ata,  corroborated  by  those  observed  in  the  Brazilian  study
y  Valduga  et  al.,21 justifiy  that  greater  attention  be  paid  to
hyroid  function  in  patients  with  psoriasis.

However,  some  considerations  must  be  made  related  to
he  study  design.  The  composition  of  the  control  group  of
he  articles  included  in  the  meta-analysis  varied,  consisting
f  patients  with  other  dermatological  diseases  in  the  stud-
es  by  Arican  et  al.14 and  Gul  et  al.,6 while  in  the  study
y  Valduga  et  al.21 it  consisted  of  patients  from  the  gyne-
ology  and  ophthalmology  clinic.  Meanwhile,  in  the  article
y  Hansen  et  al.11 patients  belonged  to  the  Danish  General
uburban  Population  Study  database.  Therefore,  the  control
roup  obtained  from  the  literature  review  was  not  restricted
o  a  single  population,  reducing  the  risk  of  choosing  a  control
roup  that  was  very  different  from  the  cases  and  improving
he  analysis.  However,  the  fact  that  the  control  group  did  not
ome  from  the  same  center  or  the  same  geographic  area  is

 limiting  factor.
The  way  hypothyroidism  was  diagnosed  also  varied

etween  the  studies.  The  article  by  Hansen  et  al.11 used
elf-reported  hypothyroidism  information,  while  the  others
ade  the  diagnosis  based  on  laboratory  data  obtained  during

he  study.  In  the  present  study,  the  patients  with  a  previous
iagnosis  of  hypothyroidism  and  those  who  had  altered  lab-
ratory  data,  including  the  diagnosis  of  thyroid  abnormality,
ere  included.

onclusion

lthough  many  studies  have  investigated  the  association  or
requency  of  thyroid  abnormality  in  patients  with  psoriasis,
his  was  one  of  the  first  studies  carried  out  with  Brazilian
ata.  The  prevalence  of  thyroid  abnormality  was  28.57%  and
hat  of  hypothyroidism  was  14.91%.  Moreover,  the  preva-
ence  of  hypothyroidism  when  compared  to  the  literature
ontrol  was  positive.  This  analysis  complements  the  current
tudy,  allowing  a  more  complete  comparison  and  assessment

f  the  data  obtained  in  the  present  series.

The  analyzed  results  allow  future  studies  to  be  conducted
iming  at  evaluating  the  existence  of  an  association  or  the
creening  for  thyroid  autoimmunity  in  this  population  group.
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