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ABSTRACT
Background: Acne vulgaris is an inflammatory skin disorder with not as yet fully understood
pathogenesis. In this controlled study, we assessed acne vulgaris patients for several possible
pathogenic factors such as vitamin D deficiency, vegan diet, increased body mass index (BMI) and
positive anti-transglutaminase antibody. Methods: We screened 10 years of records at a family
medicine clinic for patients diagnosed with acne vulgaris. In eligible subjects, we collected data
regarding 25-hydroxylvitamin D levels, BMI, dietary preference and serum IgA tissue transglutaminase
levels. Controls were age- (C/¡ 12 months) and sex-matched patients seen during the study period
without a diagnosis of acne vulgaris. Results: 453 patients were given a diagnosis of acne vulgaris
during the study period. Compared with controls, we found significant associations between vitamin
D deficiency (<50nmol/L), and/or positive transglutaminase antibody level (>4.0U/mL) and a
diagnosis of acne vulgaris. Conclusions: Our study adds important information to the current body of
literature in pursuit of elucidating the pathogenesis of this complex multifactorial disease.

KEYWORDS
Acne vulgaris; vitamin
D deficiency; anti-
transglutaminase antibody;
obesity; diet

Introduction

Acne vulgaris is a chronic inflammatory disorder of
the pilosebaceous unit typically affecting areas with a
high density of hormonally-responsive sebaceous
glands such as the face, neck, chest, upper back, and
upper arms.

Pathogenesis is complex and remains incompletely
understood. Follicular hyperkeratinization, sebum
production, Propionibacterium acnes and inflamma-
tion appear to be involved.1 The role of factors such
as vitamin D, diet, obesity and autoinflammation is
evolving.

In vitro, vitamin D has been shown to regulate pro-
liferation and differentiation of keratinocytes and
sebocytes, and may also have anti-comedogenic prop-
erties. Associations between acne vulgaris and vitamin
D deficiency have been demonstrated in a few small
cohorts.2-4

Studies investigating the influence of diet on acne
pathogenesis have been unconvincing and focused
mainly on specific foods (e.g. milk),5-7 which may be
artificial in place of diet category. The relationship

between body mass index (BMI) and acne has received
limited attention and remains uncertain.

Anti-tissue transglutaminase antibody (anti-TTG)
is a serum autoantibody utilised primarily in the diag-
nosis of coeliac disease. Anti-TTG positivity has been
associated with vitamin D deficiency in coeliac disease,
and has also been seen in several other autoinflamma-
tory conditions.8-10

The aim of this study was to determine if there
are any associations between serum vitamin D lev-
els, vegan diet, increased BMI and/or anti-TTG,
and acne vulgaris in a large Australian population.

Results

453 patients (205 males and 248 females) were
enrolled in the study and their mean age was
22.8 years. The control group comprised 101 males
and 149 females with a mean age of 23.1 years.
Serum vitamin D levels, diet, body mass index, and
positive tissue transglutaminase antibodies for both
groups are detailed in Table 1.
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C
oexistence

of
vitam

in
D

de
ficiency

and
positive

tissue
transglutam

inase
in

patients
versus

controls
w
as

statistically
significant

(chi 2
(1)D

5.10,Fisher’s
exact

D
0.042).

N
o

other
significant

associations
existed

betw
een

any
ofthe

m
easured

factors.
R
esults

(T
able

1)
show

ed
a
statistically

significant
difference

betw
een

acne
and

control
groups

for
vita-

m
in

D
de
ficiency

(chi 2
(1)D

22.62,
p
<

0.0005)
or

positive
tissue

transglutam
inase

antibody
(chi 2

(1)D
8.29,pD

0.004).T
he

difference
w
as

notsignificantfor
vegan

diet
(chi 2

(1)D
2.3,

pD
0.1297)

or
increased

B
M
I
(chi 2

(1)D
0.17,pD

0.6798).
W
hen

all
possible

com
binations

of
factors

w
ere

assessed
for

association
w
ith

acne
vulgaris

vs
controls,

only
V
itam

in
D
de
ficiency

occurring
w
ith

positive
tis-

sue
transglutam

inase
antibody

w
as

statistically
signifi-

cant(chi2
(1)D

5.89,Fisher’s
exactD

0.041).

D
iscussion

W
e
found

higher
prevalence

of
vitam

in
D

de
ficiency

in
patients

com
pared

w
ith

controls
w
hich

has
been

reported
previously

in
sm

aller
series.V

itam
in

D
sup-

plem
entation

has
been

show
n

to
produce

im
prove-

m
ents

in
acne

in
flam

m
ation.2

T
here

is
consistency

at
a
m
olecular

level
w
here

V
itam

in
D

has
been

dem
on-

strated
to

reduce
serum

in
flam

m
atory

biom
arker

expression
(e.g.

IL-6,
IL-8,

M
M
P
-9)

and
inhibit

P
.

acnes-induced
T
h-17

differentiation
w
ith

decreased
IL-17

expression,as
w
ellas

induce
antim

icrobialpep-
tide

production
in

sebocytes. 11
–
13

T
he

association
betw

een
vitam

in
D

de
ficiency

and
anti-T

T
G

is
explained

by
im

paired
absorption

across
an

in
flam

ed
intestinalepithelium

.
A
cne

patients
w
ere

m
ore

than
tw
ice

as
likely

to
have

a
non-vegan

diet
com

pared
w
ith

controls.
Fun-

dam
entally,vegan

diets
contain

no
m
ilk

and
generally

low
er

glycem
ic

index
foods.

M
ultiple

studies
have

show
n
an

association
betw

een
acne

and
m
ilk

intake. 5
–

7
Low

glycem
ic
loads,w

ith
or

w
ithout

m
etform

in,has
been

associated
w
ith

greater
reduction

in
acne

lesion
counts

com
pared

w
ith

high
loads. 14,15

M
ilk

consum
ption

and
high

glycem
ic
loads

have
been

inde-
pendently

associated
w
ith

increased
levels

of
serum

insulin
grow

th
factor-1,

offering
a
possible

m
echa-

nism
. 16

–
19

W
e

found
no

significant
association

betw
een

increased
B
M
I
and

acne
vulgaris.

P
ast

study
results

have
varied

on
this

connection.
P
ositive

correlations
have

been
found

betw
een

low
B
M
I
and

reduced
risk

for
acne,

and
equally,

rising
B
M
I
and

increased
risk. 20,21

V
itam

in
D

de
ficiency

has
been

show
n

to
occur

at
higher

rates
in

obesity
com

pared
w
ith

con-
trols,

possibly
because

of
decreased

bioavailability
from

dietary
and

cutaneous
sources

due
to

deposition
in

body
fat

com
partm

ents. 22
B
ased

on
our

findings,
any

effect
of

vitam
in

D
de
ficiency

on
acne

pathogene-
sis

appears
to

be
independentofB

M
I.

In
recent

years,
acne

vulgaris
has

been
increas-

ingly
described

as
a

sym
ptom

of
various

autoin-
flam

m
atory

syndrom
es

(e.g.
P
A
P
A
,

P
A
SH

). 23
–
26

A
utoin

flam
m
atory

diseases
are

signified
by

pres-
ence

of
an

inheritance
pattern

and
dysregulated

innate
im

m
unity.

P
athogenesis

is
not

fully
under-

stood
but

is
thought

to
be

m
ediated

prim
arily

by
abnorm

al
in
terleukin-1

sign
aling.27

T
his

m
echa-

nism
has

received
additional

support
from

success-
ful

treatm
ent

w
ith

IL-1
antagonists. 28

C
oeliac

disease
has

been
associated

w
ith

several
autoim

m
une

conditions
and

autoin
flam

m
atory

dis-
eases

overlap
w
ith,and

m
ay

even
m
im

ic
autoim

m
une

diseases. 29
Innate

im
m
unity

has
been

show
n
to

play
an

im
portant

role
in

coeliac
pathogenesis

and
m
ay

be
necessary

to
trigger

the
gliadin-specific

T
-cellresponse

in
genetically-predisposed

individuals. 30
A
nti-T

T
G
-

positive
coeliac

disease
w
as

associated
w
ith

acne
diag-

nosis
in

a
single

study. 31
Future

studies
m
ight

better
explore

this
association

after
exclusion

of
vitam

in
D

de
ficiency.
O
ur

study
is
lim

ited
by

its
retrospectivity.W

e
cate-

gorised
patients

sim
ply

as
either

having,or
not

having
a
vegan

diet.T
here

is
a
variety

ofvegan
diets

featuring
different

food
types.

For
this

reason,
breakdow

n
of

subtypes
of

vegan
diets

m
ight

have
proved

m
ore

Table
1.H

orm
onaland

dietary
factors

in
acne

patients
vs

controls.

Patients
(nD

453)
Controls

(nD
250)

Chi 2
(1df)

P
value

Vitam
in
D
de
ficiency

192
(42.4%

)
61

(24.4%
)

22.62
P
<
0.0005 �

Vegan
diet

8
(1.7%

)
9
(3.6%

)
2.3

PD
0.1297

Increased
BM

I
128

(28.2%
)

67
(26.8%

)
0.17

PD
0.6798

Positive
tissue

transglutam
inase

antibody
32

(7.0%
)

5
(2.0%

)
8.29

PD
0.0040 �
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enlightening.
T
his

study
m
ight

also
be

criticized
for

not
con

firm
ing

acne
diagnoses

w
ith

a
skin

specialist,
how

ever
fam

ily
physicians

have
dem

onstrated
equiva-

lence
w
ith

derm
atologists

for
diagnosis

of
several

com
m
on

skin
diagnoses,including

acne. 32

O
ur

findings
reaffirm

vitam
in

D
and

dietary
factors

as
potential

pathogenic
players

in
clinically-evident

acne
vulgaris.In

addition,w
e
introduce

a
novelassoci-

ation
betw

een
anti-tissue

transglutam
inase

antibody
and

acne,
w
hich

m
ay

act
independently

or
depen-

dently
of

V
itam

in
D
status.T

his,along
w
ith

our
other

identified
associations

w
arrant

further
investigation

prospectively
in

larger
cohorts.

W
e
lend

credence
to

acne
vulgaris

as
a
highly

com
plex

disease
w
ith

devel-
oping

pathogenesis.

M
aterials

and
m
ethods

W
e

retrospectively
screened

records
from

January
2008

to
M
ay

2017
at

a
fam

ily
m
edicine

clinic
for

con-
secutive

patients
16

years
or

older
diagnosed

w
ith

acne
vulgaris

w
ho

had
presented

prim
arily

about
their

skin.In
this

population,B
M
I
and

25-hydroxyvitam
in

D
levels

had
been

recorded
w
ithin

one
m
onth

of
acne

diagnosis.V
itam

in
D
testing

w
as

perform
ed

as
part

of
general

health
screening.

V
itam

in
D

de
ficiency

w
as

de
fined

as
<
50

nm
ol/L.

R
outine

W
orkup

of
vitam

in
D

de
ficiency

at
our

practice
included

enquiry
about

patients
diet

and
test-

ing
of

serum
IgA

tissue
transglutam

inase
and

total
IgA

antibody
levels.

Increased
B
M
I
w
as

de
fined

as
>
30

kg/m
2
and

a
tissue

transglutam
inase

antibody
level

>
4.0

U
/m

L
w
as

considered
positive.

C
ontrols

w
ere

age-
(C

/¡
12

m
onths)

and
sex-

m
atched

patients
seen

during
the

study
period

w
ithout

a
diagnosis

of
acne

vulgaris
presenting

for
w
ellness

checks.
Patients

w
ere

excluded
if
they

had
therapeutic

interventions
(w
ithin

3
m
onths)

w
hich

m
ight

have
affected

vitam
in

D
levels

including
bisphosphonates,

system
ic

corticosteroids,vitam
in

D
or

calcium
supple-

m
entation,or

IgA
de
ficiency.

Statistical
analyses

w
ere

perform
ed

using
ST

A
T
A

V
14.2.

P
earson

’s
chi-squared

and
Fisher’s

exact
tests

w
ere

used
to

statistically
analyse

the
data

from
the

patient
and

control
groups.

P
values

of
<
0.05

w
ere

considered
statistically

significant.
Internal

board
review

or
ethics

approval
w
as

not
sought

as
all

study
data

had
been

collected
as

part
of

the
patients

routine
care

at
a
private

institution
and

is

ow
ned

in
its

entirety
by

the
second

author.Study
pro-

cedures
w
ere

carried
out

in
accordance
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the
H
elsinkiD

eclaration
of1975.

R
eferen

ces

1.
C
ontassot

E
,French

LE
.N

ew
insights

into
acne

pathogen-
esis:P

ropionibacterium
acnes

activates
the

in
flam

m
asom

e.
J

Invest
D
erm

atol.
2014;134(2):310–3.

doi:10.1038/
jid.2013.505.P

M
ID

:24424454.
2.

Lim
SK

,H
a
JM

,Lee
Y
H
,Lee

Y
,Seo

Y
J,K

im
C
D
,Lee

JH
,

Im
M
.
C
om

parison
of

vitam
in

D
levels

in
patien

ts
w
ith

and
w
ithout

acne;
A

case-con
trol

study
com

bin
ed

w
ith

a
ran

dom
ised

controlled
trial.

P
los

O
ne.

2016;
11(8):e0161162.

d
o
i:10.1371/jo

u
rn

al.p
o
n
e.0161162.

P
M
ID

:27560161.
3.

Y
ildizgoren

M
T
,T

ogralA
K
.P

relim
inary

evidence
for

vita-
m
in

D
de
ficiency

in
nodulocystic

acne.
D
erm

atoendocri-
nol.2015;6:1,e983687.

4.
T
oosi

P
,
A
zizian

Z
,
Y
avari

H
,
Fakhim

T
H
,
A
m
ini

SH
,

E
n
am

zade
R
.
Serum

25-hydoxy
vitam

in
D

levels
in

patients
w
ith

acne
vulgaris

and
its

association
w
ith

dis-
ease

severity.
C
lin

C
ases

in
M
in

B
one

M
etab.

2015;12
(3):238–42.

5.
A
debam

ow
o
C
A
,
Spiegelm

an
D
,
D
anby

FW
,
Frazier

A
L,

W
illettW

C
,H

olm
es

M
D
.H

igh
schooldietary

dairy
intake

and
teenage

acne.
J
A
m

A
cad

D
erm

atol.
2005;52(2):207.

doi:10.1016/j.jaad.2004.08.007.P
M
ID

:15692464.
6.

A
debam

ow
o
C
A
,
Spiegelm

an
D
,
B
erkey

C
S,

D
anby

FW
,

R
ockett

H
H
,C

olditz
G
A
,W

illett
W
C
,H

olm
es

M
D
.M

ilk
consum

ption
and

acne
in

teenaged
boys.

J
A
m

A
cad

D
erm

atol.
2008;58(5):787.

doi:10.1016/j.jaad.2007.08.049.
P
M
ID

:18194824.
7.

A
debam

ow
o
C
A
,
Spiegelm

an
D
,
B
erkey

C
S,

D
anby

FW
,

R
ockett

H
H
,C

olditz
G
A
,W

illett
W
C
,H

olm
es

M
D
.M

ilk
consum

ption
and

acne
in

adolescent
girls.

D
erm

atol
O
nline

J.2006;12(4):1.P
M
ID

:17083856.
8.

Farrace
M
G
,
P
icarelli

A
,
T
ola

M
D
.
P
resence

of
anti-tis-

sue
transglutam

inase
an

tibodies
in

in
flam

m
atory

intes-
tinal

disease:
A
n
apoptosis

associated
event?

C
ell

death
an

d
d
ifferen

tiatio
n
.
2001;8:767

–
70.

d
o
i:10.1038/sj.

cdd.4400880.
P
M
ID

:11464221.
9.

T
ola

M
D
,

Sabbatella
L
,

A
n
an

ia
M
C
,

V
iscido

A
,

C
aprilli

R
,
P
ica

R
,
P
aoluzi

P
,
P
icarelli

A
.
A
uthor

in
form

ation
.
A
n
ti-tissue

tran
sglutam

in
ase

an
tibodies

in
in
flam

m
atory

bow
el

disease:
n
ew

eviden
ce.

C
lin

C
h
em

L
ab

M
ed

.
2004;42(10):1092

–
7.

d
o
i:10.1515/

C
C
LM

.2004.225.
P
M
ID

:15552265.
10.

G
abrielS,M

ihaela
I,A

ngela
B
,M

ariana
A
,D

oru
D
.Preva-

lence
of

IgA
antitissue

transglutam
inase

antibodies
in

chil-
dren

w
ith

type
1

diabetes
m
ellitus.

J
C
lin

Lab
A
nal.

2011;25(3):156–61.doi:10.1002/jcla.20449.P
M
ID

:21567461.
11.

Lee
W
J,
C
hoi

Y
H
,
Sohn

M
Y
.
E
xpression

of
in
flam

m
atory

biom
arkers

from
cultured

sebocytes
w
as

in
fluence

by
treat-

m
ent

w
ith

V
itam

in
D
.
Indian

J
D
erm

atol.
2013;58:327.

doi:10.4103/0019-5154.113959.P
M
ID

:23919024.

D
ERM

A
TO

-EN
D
O
C
RIN

O
LO

G
Y

e1442160-3

® 

https://doi.org/10.1038/jid.2013.505
https://doi.org/24424454
https://doi.org/10.1371/journal.pone.0161162
https://doi.org/27560161
https://doi.org/15692464
https://doi.org/10.1016/j.jaad.2007.08.049
https://doi.org/18194824
https://doi.org/17083856
https://doi.org/10.1038/sj.cdd.4400880
https://doi.org/11464221
https://doi.org/10.1515/CCLM.2004.225
https://doi.org/15552265
https://doi.org/21567461
https://doi.org/23919024


12.
A
gak

G
W
,
Q
in

M
,
N
obe

J,
K
im

M
H
,
K
rutzik

SR
,

T
ristan

G
R
,
E
lash

off
D
,
G
arb �an

H
J,

K
im

J.
P
ropion

i-
bacterium

acn
es

in
duced

IL-17
respon

se
in

acn
e
vul-

garis
th
at

is
regulated

by
vitam

in
A

an
d
vitam

in
D
.
J

In
vest

D
erm

atol.
2014;134:366–73.

doi:10.1038/
jid.2013.334.

P
M
ID

:23924903.
13.

Lee
W
J,C

ha
H
W
,Sohn

M
Y
,Lee

SJ,K
im

do
W
.V

itam
in

D
increases

expression
of

cathelicidin
in

cultured
sebocytes.

A
rch

D
erm

atol
R
es.2012;304:627–32.doi:10.1007/s00403-

012-1255-z.P
M
ID

:22695798.
14.

Sm
ith

R
N
,M

ann
N
J,B

raue
A
.T

he
effectofa

high-protein,
low

glycem
ic-load

diet
versus

conventionalhigh
glycem

ic-
load

diet
on

biochem
ical

param
eters

associated
w
ith

acne
vulgaris:

a
random

ized,
investigator-m

asked,
controlled

trial.
J
A
m

A
cad

D
erm

atol.
2007;57(2):247.

doi:10.1016/j.
jaad.2007.01.046.P

M
ID

:17448569.
15.

Fabbrocini
G
,

Izzo
R
,

Faggiano
A
,

D
el

P
rete

M
,

D
onnarum

m
a
M
,
M
arasca

C
,
M
arciello

F,
Savastano

R
,

M
onfrecola

G
,
C
olao

A
.
Low

glycaem
ic

diet
and

m
etfor-

m
in

therapy:
a
new

approach
in

m
ale

subjects
w
ith

acne
resistant

to
com

m
on

treatm
ents.

C
lin

E
xp

D
erm

atol.
2016;41(1):38.doi:10.1111/ced.12673.P

M
ID

:26053680.
16.

H
olm

es
M
D
,P

ollak
M
N
,W

illettW
C
,H

ankinson
SE

.D
ie-

tary
correlates

of
plasm

a
insulin-like

grow
th

factor
I
and

insulin-like
grow

th
factor

binding
protein

3
concentra-

tions.C
ancer

E
pidem

iolB
iom

arkers
P
rev.2002;11(9):852.

P
M
ID

:12223429.
17.

R
unchey

SS,P
ollak

M
N
,V

alsta
LM

.G
lycem

ic
load

effect
on

fasting
and

post
prandialserum

glucose,insulin,IG
F-1

and
IG

FB
P
-3

in
a
random

ised,
controlled

feeding
study.

E
ur

J
C
lin

N
utr.

2012;66(10):1146–52.
doi:10.1038/

ejcn.2012.107.P
M
ID

:22892437.
18.

A
izaw

a
H
,N

iim
ura

M
.E

levated
serum

insulin-like
grow

th
factor-1

(IG
F-1)

levels
in

w
om

en
w
ith

postadolescent
acne.J

D
erm

atol.1995
A
pr;22(4):249–52.

19.
V
ora

S,O
vhalA

,JerajaniH
,N

air
N
,C

hakrabortty
A
.C

orrela-
tion

of
facial

sebum
to

serum
insulin-like

grow
th

factor-1
in

patients
w
ith

acne.
Br

J
D
erm

atol.
2008

Sep;159(4):990–1.
doi:10.1111/j.1346-8138.1995.tb03381.x.

20.
D
iLandro

A
,C

azzaniga
S,P

arazziniF,Ingordo
V
,C

usano
F,A

tzoriL,C
utr �ıFT

,M
usum

eciM
L,Z

inettiC
,P

ezzarossa
E
,et

al.Fam
ily

history,body
m
ass

index,selected
dietary

factors,m
enstrual

history,and
risk

of
m
oderate

to
severe

acne
in

adolescents
and

young
adults.J

A
m

A
cad

D
erm

a-
to
l.
2012;67(6):1129.

d
o
i:10.1016/j.jaad

.2012.02.018.
P
M
ID

:22386050.
21.

H
alvorsen

JA
,V

leugels
R
A
,B

jertness
E
,Lien

L.A
popula-

tion-based
study

of
acne

and
body

m
ass

index
in

adoles-
cents.A

rch
D
erm

atol.2012
Jan;148(1):131–2.doi:10.1001/

archderm
.148.1.131.

22.
W
orstm

as
J,
M
atsuoka

LY
,
C
hen

T
C
,
Lu

Z
,
H
olick

M
F.

D
ecreased

bioavailability
of

vitam
in

D
in

obesity.
A
m

J
C
lin

N
utr.

2000;72(3):690–3.
doi:10.1093/ajcn/72.3.690.

P
M
ID

:10966885.
23.

Lindor
N
M
,
A
rsenault

T
M
,
Solom

on
H
,
Seidm

an
C
E
,

M
cE
voy

M
T
.A

new
autosom

aldom
inant

disorder
ofpyo-

genic
sterile

arthritis,
pyoderm

a
gangrenosum

,
and

acne:
P
A
P
A

Syndrom
e.

M
ayo

C
lin

P
roc.

1997;72:611–5.
doi:10.1016/S0025-6196(11)63565-9.P

M
ID

:9212761.
24.

B
raun-Falco

M
,
K
ovnerystyy

O
,
Lohse

P
.
P
yoderm

a
gan-

grenosum
,acne

and
suppurative

hidradenitis
(P
A
SH

)
–
a

new
autoin

flam
m
atory

syndrom
e

distinct
form

P
A
P
A

syndrom
e.

J
A
m

A
cad

D
erm

atol.
2012;66(3):409–15.

doi:10.1016/j.jaad.2010.12.025.P
M
ID

:21745697.
25.

M
arzano

A
V
,
T
revisan

V
,
G
attorno

M
,
C
eccherini

I,
D
e
Sim

one
C
,C

rostiC
.Pyogenic

arthritis,pyoderm
a
gangre-

nosum
,acne,and

hidradenitis
suppurativa

(PA
PA

SH
):A

new
autoin

flam
m
atory

syndrom
e
associate d

w
ith

a
novelm

utation
of

the
PST

PIP1
gene.

JA
M
A

D
erm

atol.
2013;149(6):762–4.

doi:10.1001/jam
aderm

atol.2013.2907.PM
ID

:23571383.
26.

Saraceno
R
,

B
anino

G
,

C
hiricozzi

A
,

Z
angrilli

A
,

C
him

enti
S.

P
sA

P
A
SH

:
A

new
syndrom

e
associated

w
ith

hidradenitis
suppurativa

w
ith

response
to

tum
or

necrosis
factor

inhibition.J
A
m

A
cad

D
erm

atol.2015;72(1):e42–4.
doi:10.1016/j.jaad.2014.10.002.P

M
ID

:25497954.
27.

V
inkel

C
,
T
hom

sen
SF.

A
utoin

flam
m
atory

syndrom
es

associated
w
ith

hidradenitis
suppurativa

and/or
acne.Int

J
D
erm

ato
l.

2017;56(8):811
–
8.

d
o
i:10.1111/ijd

.13603.
P
M
ID

:28345207.
28.

H
offm

an
H
M
.

T
herapy

of
autoin

flam
m
atory

syn-
drom

es.
J
A
llergy

C
lin

Im
m
un

ol.
2015;124(6):1129–40.

doi:10.1016/j.jaci.2009.11.001.
29.

K
iss

M
H
,
M
agalh ~aes

C
S.

A
utoin

flam
m
atory

diseases:
M
im

ics
of

autoim
m
unity

or
part

of
its

spectrum
?
C
ase

presentation.
J
C
lin

Im
m
unol.

2008;28:84–9.
doi:10.1007/

s10875-008-9179-2.
30.

M
aiuri

L,
C
iacci

C
,
R
icciardelli

I,
V
acca

L,
R
aia

V
,

A
uricchio

S,P
icard

J,O
sm

an
M
,Q

uaratino
S,Londei

M
.

A
ssociation

betw
een

innate
response

to
gliadin

and
activa-

tion
of

pathogenic
T

cells
in

coeliac
disease.

Lancet.
2003;362(9377):30.

doi:10.1016/S0140-6736(03)13803-2.
P
M
ID

:12853196.
31.

Lebw
ohl

B
,
Sundstrom

A
,
Jabri

B
,
K
upfer

SS,
G
reen

P
H
,

Ludvigsson
JF.Isotretinoin

use
and

celiac
disease:a

popu-
lation-based

cross-sectional
study.

A
m

J
C
lin

D
erm

atol.
2014;16(6):537–42.doi:10.1007/s40257-014-0090-8.

32.
C
astillo-A

renas
E
,
G
arrido

V
,
Serran

o-O
rtega

S.
Skin

conditions
in

prim
ary

care:
A
n

analysis
of

referral
d
em

an
d
.

A
cta

D
erm

o
sifi

lio
gr.

2014;105:271
–
5.

doi:10.1016/j.ad.2013.10.003.

e1442160-4
T.J.STEW

A
RT

A
N
D
C
.BA

ZERG
Y

® 

https://doi.org/10.1038/jid.2013.334
https://doi.org/23924903
https://doi.org/10.1007/s00403-012-1255-z
https://doi.org/22695798
https://doi.org/10.1016/j.jaad.2007.01.046
https://doi.org/17448569
https://doi.org/26053680
https://doi.org/12223429
https://doi.org/10.1038/ejcn.2012.107
https://doi.org/22892437
https://doi.org/10.1111/j.1346-8138.1995.tb03381.x
https://doi.org/10.1016/j.jaad.2012.02.018
https://doi.org/22386050
https://doi.org/10.1001/archderm.148.1.131
https://doi.org/10.1001/archderm.148.1.131
https://doi.org/10.1093/ajcn/72.3.690
https://doi.org/10966885
https://doi.org/9212761
https://doi.org/21745697
https://doi.org/23571383
https://doi.org/25497954
https://doi.org/10.1111/ijd.13603
https://doi.org/28345207
https://doi.org/10.1016/j.jaci.2009.11.001
https://doi.org/10.1007/s10875-008-9179-2
https://doi.org/10.1007/s10875-008-9179-2
https://doi.org/10.1016/S0140-6736(03)13803-2
https://doi.org/12853196
https://doi.org/10.1007/s40257-014-0090-8
https://doi.org/10.1016/j.ad.2013.10.003

	Abstract
	Introduction
	Results
	Discussion
	Materials and methods

	References

