
Introduction

Sarcoidosis is an autoimmune disease of unknown
etiology characterized by the presence of non-caseat-
ing epithelioid cell granulomas in multiple organs (1).
Skin is involved in 25% of all cases and displays vari-
ous clinical presentations (1,2). Sarcoid reactions on
old scars, traumatized skin sites and around embedded
foreign material have long been reported (3), and they
affect 3% (4) to 30% (5,6) of the patients. Tattooing
consists of the introduction of exogenous pigments
and dyes into the dermis to obtain a permanent design
(7). The first case of sarcoidal reaction in a tattoo
(without systemic sarcoidosis) was described by Mad-
den in 1939 (8). Since then, cases of sarcoidal reac-
tions/sarcoidosis on tattoos have been regularly report-

ed. Approximately 10% to 25% of the general popula-
tion in Western countries are tattooed (9,10), and sar-
coidosis is estimated to affect approximately 10 to 20
per 100,000 inhabitants (1,2).Therefore, it is expected
that 1 to 2 per 10,000 tattooed individuals have sar-
coidosis. The clinical presentation of tattoo sarcoidosis
thus deserves further recognition by physicians as it
may be the first or sole presentation of the disease.We
present here a comprehensive review of the published
literature on this topic and discuss the issues related to
sarcoidal reactions restricted to tattoos.

Methods

References for this review were found through a
search on PubMed and Scopus using the terms “tat-
too or tattoos or tattooing” AND “sarcoidosis” from
1952 to 2011 with no restriction. Articles in English
and French were systematically selected. If easily
available, articles in German and Spanish were also
selected. We excluded cases in other languages, as
well as cases with missing data (11). Last, one article
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prior to 1952 was included (8). No conference ab-
stracts were selected.

Results

We selected 61 publications, for a total of 75
patients from 1939 to 2011. We considered three
distinct groups separately: (1) sarcoidosis on perma-
nent tattoos, which can be performed on any part of
the body, depicting symbols, text or pictures; (2) sar-
coidosis on permanent make-up tattoos (PMU, “cos-
metic” tattoos), which are performed mainly on the
eyebrows or lips of women for aesthetic reasons (12);
and (3) the rare association of a granulomatous tat-
too reaction and uveitis, with no other sign suggest-
ing sarcoidosis.

Sarcoidosis on permanent tattoos

Forty-seven articles were included, for a total of
59 cases of tattoo sarcoidosis (8,13-57). Only three
series of patients were reported: four cases out of a
series of 15 patients from military personnel sta-
tioned in Hawaii (19), four cases of ethnic tattoos
from Tunisia (30), and seven cases of ethnic tattoos
from India (41). All the other articles were case re-
ports of one or two patients. The data are summa-
rized in Table 1.

The patients were between 27-62 years old
(mean age: 38.8), with 44 males (27-62, mean age:
37.6) and 15 females (23-60, mean age: 44) and a
male-to-female sex ratio of 2.9. Ethnic tattoos were
mainly worn by women (Maghreb, India) (30,41).
The ink composition of these “traditional” tattoos
are most likely different from that of the “modern”
tattoos performed in Western countries and are usu-
ally made of a single dark color. When traditional
tattoos were excluded, the sex ratio was even more in
favor of males, with only four female patients (sex
ratio of 11), and the age was lower: 31.5 years. The
reaction occurred from 6 weeks to 45 years after tat-
too completion, with a median delay of 14.3 years.
Patients usually sought medical advice within sever-
al weeks to two years after development of lesions on
the tattoos. Red and black were clearly most often
affected, but other colors were also involved (blue,
green and brown). In cases of multicolored tattoos
(25 cases of tattoo reactions), several colors were af-

fected in 40% of the cases (10/25). Thirty-one pa-
tients had other tattoos on their body and 84%
(26/31) had other tattoos affected. Interestingly, not
all tattoos nor all colors were affected, despite multi-
ple color involvement (21,22). Two patients had a
history of sarcoidosis before presentation, but none
had tattoos performed after sarcoidosis was diag-
nosed (26,45).

Lesions were mainly made up of asymptomatic,
itchy or sometimes tender – but rarely painful –
papules, nodules, plaques or infiltrations on the tat-
toos, with scaling sometimes observed (Figures 1-6).
Subcutaneous, ulcerative or blistering lesions were
unusual. Thirty-three patients were free of any other
lesions, while 16 (33%) were not. In those cases, le-
sions were located in the vicinity of the tattoos but in
“non-tattooed” areas or on other scars. In other cas-
es, the patient had only a very few nodules elsewhere
on the skin (35). Whether biopsies were performed
on the tattoo or another lesion, microscopic analysis
always disclosed a granulomatous pattern compati-
ble with sarcoidosis, but which was sometimes diffi-
cult to distinguish from foreign-body granuloma. In
some cases, biopsies of inner organs (lung, lymph
nodes) confirmed sarcoidosis. Systemic involvement,
defined as symptomatic or asymptomatic extracuta-
neous manifestations of sarcoidosis, was found in 40
cases (70%, 40/57, absent in 17 cases, and unknown
in 2): 69% (27/39) had involvement of mediastinal
lymph nodes and 46% (18/39) had parenchymal sar-
coidosis. Lung involvement was sometimes present,
without hilar lymph nodes. Other manifestations in-
cluded uveitis (5 cases, including one isolated bilat-
eral chronic granulomatous panuveitis during im-
mune syndrome restoration (38)) and arthritis (7
cases), and more rarely peripheral palpable lymph
nodes, erythema nodosum (2 cases), fever, asthenia,
hypercalcemia, hypercalciuria with calcium lithiasis
(57), parotidomegaly, and lacrymal gland infiltra-
tion. Angiotensin-converting enzyme levels were
not consistently elevated in patients with tattoo sar-
coidosis (36,45,50).

Seven patients had hepatitis C. In six cases, sar-
coidosis occurred under interferon (IFN)-ribavirine
therapy (39,42,47,48,50) or IFN alone (37), but one
patient had hepatitis C-related sarcoidosis (44). One
patient developed sarcoidosis during HAART for
HIV infection, as a consequence of immune restora-
tion syndrome (38).

02-Kluger:ahmed 21-08-2013  11:01  Pagina 87



88 N. Kluger
T

ab
le

1.
Sa
rc
oi
do
si
s
on
ta
tt
oo
s

A
ge
,S
ex

Ta
tt
oo

D
el
ay
of

A
ff
ec
te
d

M
ul
tic
ol
or
ed

O
th
er
ta
tt
oo
s

Pa
st

C
lin
ic
al

O
th
er

Sy
st
em
ic

Tr
ea
tm
en
t
E
vo
lu
tio
n

O
th
er

R
ef
er
en
ce
s

pr
io
r
to

re
ac
tio
n

co
lo
r

ta
tt
oo

(Y
,N
)/
af
fe
ct
ed

hi
st
or
y
pr
es
en
ta
tio
n

B
B
S

in
vo
lv
em
en
t

sk
in
re
ac
tio
n

pr
io
r
to

(Y
es
,N
o)
/o
ne

(Y
,N
)

of
B
B
S

le
si
on

ad
m
is
si
on

co
lo
r
af
fe
ct
ed

(Y
es
,N
o)
/c
ol
or
(s
)

sp
ar
ed
(Y
es
,N
o)

27
,M
*

52
,M

30
,M

29
,M

41
,M

35
,M

48
,M

60
,M 4

pa
tie
nt
s,

M
*

29
,M

7
yo

20
yo

10
yo

10
yo

20
yo

20
yo

5
yo

45
yo

N
A

9
yo

N
A

<
2
m
o

5
m
o

8
m
o

1
m
o

6
m
o

2
y

R
ec
en
t

N
A

1
y

N
A

R
ed
,

bl
ue
,

gr
ee
n

R
ed

R
ed
,

bl
ue

G
re
en
,

R
ed

G
re
en

B
la
ck

B
lu
e,
re
d

R
ed

R
ed
,

bl
ue
,

gr
ee
n

N
A

Y
,N
o,
N
o

Y
,Y
,b
lu
e
an
d

th
e
re
d
no
to
ve
r-

ly
in
g
th
e
pl
at
e

N
o

Y
,N
o,
N
o

Y
,Y
,b
lu
e

N
A

Y
,N
o

N
A

Y
,N
o

N
o

Y
,Y

Y
,N
o

N
o

Y
,Y N
o

Y
,Y N
o

N
A

Y
,Y

(3
ou
to
f4
)

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
A

N
o

N
od

In
f,
Sc
a

N
od
,S
ca

Pa
p,
In
f,

It
ch

It
ch In
f

N
od

N
od
,I
tc
h

N
od

N
A

N
o

N
o

N
o

Y
**

E
cz
em
at
ou
s

de
rm
at
iti
s

N
A

N
o

N
A

N
o

N
o

h L
N
,

R
h,
Fe
,U

hL
N

hL
N
,

pL
N
,L

N
o

N
A

N
A L

N
o
(3
/4
)

pL
N
,

hL
N
,L

N
A

sC
S

P
la
te

w
ith
dr
aw
al

iC
S

iC
S

E
xc
isi
on

sC
S

N
o

N
A

N
A

N
A

E
ff

SR E
ff

E
ff

E
ff

E
ff

SR N
A

N
A

O
cc
ur
re
d
4

y
ea
rs
af
te
r

ra
di
us
fr
ac
-

tu
re
an
d

pl
ac
em
en
t

of
a
pl
at
e;

O
nl
y
th
e

re
d
pa
rt
on

th
e
pl
at
e
af
-

fe
ct
ed

A
fr
o-
am
er
i-

ca
n

Fo
re
ig
n

bo
dy
re
ac
-

tio
n
or
sa
r-

co
id
os
is
?*
**

P
T
+
po
ta
s-

si
um

di
ch
ro
m
at
e

[7
]

[1
3]

[1
4]

[1
5]

[1
6]

[1
7]

[1
8]
**
**

[1
9]

[2
0]
**
**
*

[2
1]

C
on
tin
ue
d
fr
om

pa
g.
...
.

02-Kluger:ahmed 21-08-2013  11:01  Pagina 88



89Sarcoidosis on tattoos: a review of the literature from 1939 to 2011
C
on
tin
ue
d
fr
om

pa
g.
...
.

A
ge
,S
ex

Ta
tt
oo

D
el
ay
of

A
ff
ec
te
d

M
ul
tic
ol
or
ed

O
th
er
ta
tt
oo
s

Pa
st

C
lin
ic
al

O
th
er

Sy
st
em
ic

Tr
ea
tm
en
t
E
vo
lu
tio
n

O
th
er

R
ef
er
en
ce
s

pr
io
r
to

re
ac
tio
n

co
lo
r

ta
tt
oo

(Y
,N
)/
af
fe
ct
ed

hi
st
or
y
pr
es
en
ta
tio
n

B
B
S

in
vo
lv
em
en
t

sk
in
re
ac
tio
n

pr
io
r
to

(Y
es
,N
o)
/o
ne

(Y
,N
)

of
B
B
S

le
si
on

ad
m
is
si
on

co
lo
r
af
fe
ct
ed

(Y
es
,N
o)
/c
ol
or
(s
)

sp
ar
ed
(Y
es
,N
o)

29
,M

30
,M

32
,M

29
,M

40
,M

40
,M

31
,M

27
,M

11
yo

6
w
k

13
yo

11
yo

22
yo

25
an
d

26
yo

(2
ta
tt
oo
s)

1
yo

10
yo

2
m
o

6w
k

18
m
o

6
m
o

3
m
o

R
ec
en
t

N
A

R
ec
en
t

R
ed

R
ed
,b
lu
e

R
ed
,

br
ow
n,

gr
ee
n

R
ed
,

bl
ue
,

gr
ee
n,

bl
ac
k

G
re
en

R
ed
,b
lu
e

R
ed

B
lu
e

Y
,Y
,N
A

Y
,N
o

Y
,N
o

Y
,N
o

Y
,Y
,N
A

N
A

Ye
s,
N
o,
ye
llo
w
,

bl
ac
k,
gr
ee
n

N
A

Y
,N
o

Y
,Y
(r
ed
an
d

bl
ue
),
bu
t

gr
ee
n
an
d

bl
ac
k
sp
ar
ed

Y
,Y

Y
,Y

Y
,Y Y
,Y

Y
,Y

Y
,Y

N
o

N
o

N
o

N
o

N
o

L
un
g,
2

yo
pr
io
r

to
sk
in

sy
m
pt
om
s

N
o

N
o

N
od
,i
tc
h

In
f,
C
ru
st
s

N
od

In
f,
Sc
al

N
od
,S
ca
l

In
f,
Sc
al

N
od
,I
tc
h

In
f,

de
pi
gm
en
-

ta
tio
n

N
o Y N
o

N
o

N
o

N
o

N
o

N
o

hL
N

pL
N

hL
N
,R
h

hL
N

Fa
,F
e,

hL
N
,R
h,

E
N

hL
N
,L

Fa
,F
e,

pL
N
,L
,U

hL
N

N
A

N
A

N
A

N
o

N
A

N
o

sC
S

N
A

N
A

N
A

N
A

SR N
A

F
la
re
w
ith

lu
ng

sy
m
pt
om
s

E
ff

N
A

Sk
in
an
d

sy
st
em
ic

m
an
ife
st
a-

tio
n
ar
e
si
l-

m
ul
ta
ne
ou
s

Pa
tie
nt
re
-

fu
se
d
tr
ea
t-

m
en
t

Si
m
ila
r

pi
gm
en
ts

pa
rt
ic
ul
es

fo
un
d
in
th
e

lu
ng

E
le
va
te
d

liv
er
en
-

zy
m
es
,

M
ot
he
r

w
ith
a
hi
s-

to
ry
of
sa
r-

co
id
os
is

[2
1]

[2
2]

[2
3]

[2
4]

[2
5]

[2
6]

[2
7]

[2
8]

C
on
tin
ue
d
fr
om

pa
g.
...
.

02-Kluger:ahmed 21-08-2013  11:01  Pagina 89



90 N. Kluger
C
on
tin
ue
d
fr
om

pa
g.
...
.

A
ge
,S
ex

Ta
tt
oo

D
el
ay
of

A
ff
ec
te
d

M
ul
tic
ol
or
ed

O
th
er
ta
tt
oo
s

Pa
st

C
lin
ic
al

O
th
er

Sy
st
em
ic

Tr
ea
tm
en
t
E
vo
lu
tio
n

O
th
er

R
ef
er
en
ce
s

pr
io
r
to

re
ac
tio
n

co
lo
r

ta
tt
oo

(Y
,N
)/
af
fe
ct
ed

hi
st
or
y
pr
es
en
ta
tio
n

B
B
S

in
vo
lv
em
en
t

sk
in
re
ac
tio
n

pr
io
r
to

(Y
es
,N
o)
/o
ne

(Y
,N
)

of
B
B
S

le
si
on

ad
m
is
si
on

co
lo
r
af
fe
ct
ed

(Y
es
,N
o)
/c
ol
or
(s
)

sp
ar
ed
(Y
es
,N
o)

M
,3
2

60
,F

55
,F

60
,F

48
,F

29
,M

33
,M

40
,M

33
,M

29
,M

34
,M

15
yo

54
yo

“C
hi
ld
-

ho
od
”

“C
hi
ld
-

ho
od
”

41
yo

10
yo

15
yo

15
yo

14
m
o

6
to
10
yo

15
yo

3
m
o

3
m
o

3
m
o

2
m
o

3
m
o

18
m
o

6
m
o

se
ve
ra
l

w
ee
ks

3
m
o

2
y

2
m
o
af
te
r

IF
N
in
iti
-

at
io
n

R
ed

N
A
°

B
la
ck

N
A
°

N
A
°

B
lu
e

B
la
ck

gr
ee
n,

bl
ue
-

bl
ac
k

R
ed

B
la
ck
,

re
d

R
ed
,

gr
ee
n,

br
ow
n,

bl
ue

Y
,Y
,b
la
ck
,

or
an
ge
,y
el
lo
w
,

gr
ee
n,
bl
ue

N
A
°

N
A
°

N
A
°

N
A
°

Y
,N
o,
re
d,

ye
llo
w
,b
la
ck

Y
,N
o,
N
A

Y
,N
o

Y
,Y
,b
la
ck
,

ye
llo
w
,g
re
en

Y
,N
o

Y
,N
o

Ye
s,
Ye
s

(o
nl
y
re
d)

Y
,Y N
o

Y
,Y N
o

Y
,N Y
,Y

Y
,Y

Y
,Y

Y
,N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
od
,I
tc
h

N
od

Pa
p,
N
od

Su
bc
ut
a-

ne
ou
s
no
d

N
od

N
od
,S
ca
l

Pa
p,
In
f,

It
ch

N
od

N
od

N
od

N
od

N
o

N
o

N
o

N
o

N
o

N
o

Y,
on
e

pa
pu
le

Y,
Sc
ar
s,

kn
ee
s,

el
bo
w
s

N
A

Y,
on
e

no
du
le
of

th
e
ca
nt
hu
s

N
o

hL
N
,

hy
pe
rC
au
,

R
h,
E
N

L
,R
h

L R
h L L

hL
N

hL
N

pL
N
,F
a,

Fe
,L
,U

hL
N
,L

hL
N

sC
S

sC
S

sC
S

N
itr
og
en

N
itr
og
en

sC
S

N
A

N
A

N
A

N
A

N
A

E
ff

N
o
E
ff

St
ab
ili
ty

Sl
ig
ht
re
-

gr
es
si
on

Im
pr
ov
e-

m
en
t

Im
pr
ov
e-

m
en
t

N
A

N
A

N
A

N
A

N
A

Sk
in
an
d

sy
st
em
ic

m
an
ife
st
a-

tio
n
ar
e
si
l-

m
ul
ta
ne
ou
s

N
eo
dy
i-

um
:Y
A
G

la
se
rt
re
at
-

m
en
tb
y
ac
-

ci
de
nt

[2
9]

[3
0]

[3
0]

[3
0]

[3
0]

[3
1]

[3
2]

[3
3]

[3
4]

[3
5]

[3
6]

C
on
tin
ue
d
fr
om

pa
g.
...
.

02-Kluger:ahmed 21-08-2013  11:01  Pagina 90



91Sarcoidosis on tattoos: a review of the literature from 1939 to 2011
C
on
tin
ue
d
fr
om

pa
g.
...
.

A
ge
,S
ex

Ta
tt
oo

D
el
ay
of

A
ff
ec
te
d

M
ul
tic
ol
or
ed

O
th
er
ta
tt
oo
s

Pa
st

C
lin
ic
al

O
th
er

Sy
st
em
ic

Tr
ea
tm
en
t
E
vo
lu
tio
n

O
th
er

R
ef
er
en
ce
s

pr
io
r
to

re
ac
tio
n

co
lo
r

ta
tt
oo

(Y
,N
)/
af
fe
ct
ed

hi
st
or
y
pr
es
en
ta
tio
n

B
B
S

in
vo
lv
em
en
t

sk
in
re
ac
tio
n

pr
io
r
to

(Y
es
,N
o)
/o
ne

(Y
,N
)

of
B
B
S

le
si
on

ad
m
is
si
on

co
lo
r
af
fe
ct
ed

(Y
es
,N
o)
/c
ol
or
(s
)

sp
ar
ed
(Y
es
,N
o)

42
,F

41
,M

51
,M

32
,M

42
-5
2,
F

(7
ca
se
s)

54
,M

23
,F

N
A

20
yo

>
30
yo

7
yo

11
-2
0
yo

>
20
yo

1
yo

5
m
o
af
te
r

H
A
A
R
T

1
yo

Se
ve
ra
l

m
on
th
s

af
te
r

IF
N
-R
ib
a

N
A

2-
4
m
o

4
m
o
af
te
r

IF
N
-R
ib
a

2
m
o

N
A

B
la
ck

N
A
,

(“
m
ul
ti-

pl
e”
)°
°

B
la
ck
°°°

B
lu
e-

bl
ac
k

R
ed
,

bl
ac
k,

gr
ee
n,

bl
ue
,

ye
llo
w

B
la
ck

N
A

N
o

N
A

N
o

N
A

Y
,N
o

Y
,Y
,T
ur
qu
oi
se

N
o

Y
,Y

Y
,Y N
o

N
A

Y
,Y N
o

N
o

N
o

N
o

N
o

N
o

N
o

N
o

In
f,
pa
in

Pa
p

In
f,
Sc
al

Pa
p

In
f,
Pa
p,

N
od

N
od
,

ul
ce
ra
tio
n

In
f,
It
ch

Y,
“s
ub
cu
ta
-

ne
ou
sn
od
-

ul
es
ar
ou
nd

th
e
ta
tto
os
”

Y,
sc
ar

N
o

N
o

Y,
3/
7
ca
se
s

N
o

N
o

hL
N
,L

U

hL
N

hL
N

N
o,
7/
7

L
,h
L
N

N
o

sC
S,

di
sc
on
tin
-

ua
tio
n
of

IF
N
af
te
r

1
m
o
of

tr
ea
tm
en
t

lC
S,

di
sc
on
tin
-

ua
tio
n
of

H
A
A
R
T

N
on
e

N
on
e

sC
S

lC
S,
di
s-

co
nt
in
ua
-

tio
n

IF
N
-R
ib
a

lC
S,
sC
S

E
ff

E
ff

SR SR E
ff

E
ff

Im
pr
ov
e-

m
en
ta
nd

st
ab
ili
ty

H
C
V
,I
FN

H
IV

H
A
A
R
T

Im
m
un
e

re
st
au
ra
tio
n

sy
nd
ro
m
e

H
C
V
,

IF
N
-R
ib
a

R
oa
ds
id
e

ta
tto
o
ar
tis
t

go
in
g
in
vi
l-

la
ge
s,
no
sy
s-

te
m
ic
re
la
ps
e

af
te
r1
to
4
y

of
fo
llo
w
-u
p,

C
hh
at
tis
-

ga
rh
,I
nd
ia
)

H
C
V
,

IF
N
-R
ib
a

Pt
ni
ck
el

an
d
co
ba
lt

[3
7]

[3
8]

[3
9]

[4
0]

[4
1]

[4
2]

[4
3]

C
on
tin
ue
d
fr
om

pa
g.
...
.

02-Kluger:ahmed 21-08-2013  11:01  Pagina 91



92 N. Kluger
C
on
tin
ue
d
fr
om

pa
g.
...
.

A
ge
,S
ex

Ta
tt
oo

D
el
ay
of

A
ff
ec
te
d

M
ul
tic
ol
or
ed

O
th
er
ta
tt
oo
s

Pa
st

C
lin
ic
al

O
th
er

Sy
st
em
ic

Tr
ea
tm
en
t
E
vo
lu
tio
n

O
th
er

R
ef
er
en
ce
s

pr
io
r
to

re
ac
tio
n

co
lo
r

ta
tt
oo

(Y
,N
)/
af
fe
ct
ed

hi
st
or
y
pr
es
en
ta
tio
n

B
B
S

in
vo
lv
em
en
t

sk
in
re
ac
tio
n

pr
io
r
to

(Y
es
,N
o)
/o
ne

(Y
,N
)

of
B
B
S

le
si
on

ad
m
is
si
on

co
lo
r
af
fe
ct
ed

(Y
es
,N
o)
/c
ol
or
(s
)

sp
ar
ed
(Y
es
,N
o)

37
,M

31
,F

N
A
,M

29
,M

44
,M

53
,M

45
,M

30
,F

41
,M

N
A

13
yo

N
A

<
10
yo

N
A

6
m
o

N
A

15
yo

N
A

4
y

3
y

N
A

6
w
k

10
m
o

af
te
r

in
iti
at
io
n

IN
F-
R
ib
a

3
w
k

N
A

N
A

6
m
o

B
la
ck

B
ro
w
n

D
ar
k°
°°

B
la
ck

bl
ac
k°
°°

B
lu
e

R
ed
°°°

B
la
ck

B
la
ck

N
o

Y
,Y
,g
re
en
,

pu
rp
le
,b
lu
e

N
A

N
o

Y
,Y
,r
ed

N
A

N
o

N
o

Y
,Y N
o

N
o

Y
,Y N
o

N
o

N
A

N
o

Y
,Y

N
o

Y
,h
L
N

N
o

N
o

N
o

N
o

N
o

N
o

Pa
p

In
f,
bl
is
te
r-

in
g,
pa
in

In
f

Pa
p,
In
f,

It
ch

In
f,
It
ch
,

Pa
in

In
f,
It
ch

In
f

Pa
p

Pa
p

Sc
ar

N
o

Y,
Sc
ar
,p
ap

N
o

Y,
Sc
ar

N
o

N
A Y

Y,
pe
rif
ol
-

lic
ul
ar
cu
ta
-

ne
ou
ss
ar
-

co
id
os
is

hL
N

N
o

hL
N
,L

hL
N N N
o

N
o

F,
hL
N
,

aL
N
,L
,

H
M
G
,R
h,

SM
G

U
,L
ac
ry
-

m
al
gl
an
ds

in
fil
tr
at
io
n

lC
S

N
A

lC
S

lC
S,

IF
N
-R
ib
a

di
sc
on
tin
-

ue
d
1
m
o

be
fo
re

sy
m
pt
om
s

lC
S

lC
S

sC
S

N
A

Im
pr
ov
e-

m
en
t

N
A

N
A

E
ff

Im
pr
ov
e-

m
en
t

w
ith

w
ith
-

dr
aw
al
of

tr
ea
tm
en
t

E
ff

Im
pr
ov
e-

m
en
ta
nd

re
la
ps
e

w
he
n

sC
S

di
sr
up
te
d

N
A

H
C
V

H
C
V
,

IF
N
-R
ib
a

H
C
V
,

IF
N
-R
ib
a

R
el
ap
se
af
-

te
r
6
w
k
at

re
in
tr
od
uc
-

tio
n

H
C
V
,

IF
N
-R
ib
a

A
fr
oa
m
er
i-

ca
n
pa
tie
nt

[4
4]

[4
5]

[4
6]

[4
7]

[4
8]

[4
9]

[5
0]

[5
1]

[5
2]

C
on
tin
ue
d
fr
om

pa
g.
...
.

02-Kluger:ahmed 21-08-2013  11:01  Pagina 92



93Sarcoidosis on tattoos: a review of the literature from 1939 to 2011
C
on
tin
ue
d
fr
om

pa
g.
...
.

A
ge
,S
ex

Ta
tt
oo

D
el
ay
of

A
ff
ec
te
d

M
ul
tic
ol
or
ed

O
th
er
ta
tt
oo
s

Pa
st

C
lin
ic
al

O
th
er

Sy
st
em
ic

Tr
ea
tm
en
t
E
vo
lu
tio
n

O
th
er

R
ef
er
en
ce
s

pr
io
r
to

re
ac
tio
n

co
lo
r

ta
tt
oo

(Y
,N
)/
af
fe
ct
ed

hi
st
or
y
pr
es
en
ta
tio
n

B
B
S

in
vo
lv
em
en
t

sk
in
re
ac
tio
n

pr
io
r
to

(Y
es
,N
o)
/o
ne

(Y
,N
)

of
B
B
S

le
si
on

ad
m
is
si
on

co
lo
r
af
fe
ct
ed

(Y
es
,N
o)
/c
ol
or
(s
)

sp
ar
ed
(Y
es
,N
o)

B
B
S:
sa
rc
oi
do
sis
;E
ff:
E
ffi
ca
cy
of
th
et
re
at
m
en
ta
nd

re
gr
es
sio
n
of
th
el
es
io
ns
;E
N
:E
ry
th
em
a
no
do
su
m
;F
:F
em
al
e;
Fa
:F
at
ig
ue
;F
e:
Fe
ve
r;
H
C
V
:H

ep
at
iti
sC

V
ir
us
in
fe
ct
io
n;
H
C
Q
:h
yd
ro
xy
ch
lo
ro
qu
in
e;
hL
N
:h
ila
r,
m
ed
ia
st
in
al
an
d/
or

pa
ra
tr
ac
he
al
ly
m
ph

no
de
s;
IF
N
:I
nt
er
fe
ro
n;
IF
N
-R
ib
a:
A
sso
cia
tio
n
of
IF
N
an
d
R
ib
av
ir
in
e;
iC
S:
in
tr
al
es
io
na
lc
or
tic
os
te
ro
id
th
er
ap
y;
In
f:
In
fil
tr
at
io
n,
th
ick
en
in
g
or
in
du
ra
tio
n;
L
:
pa
re
nc
hy
m
al
lu
ng

sa
rc
oi
do
sis
;
lC
S:
lo
ca
lc
or
tic
os
te
ro
id

t h
er
ap
y;
M
:M

al
e;
m
o:
m
on
th
(s
);
N
A
:N

ot
A
va
ila
bl
e;
N
o
E
ff:
N
o
ef
fic
ac
y;
N
od
:N

od
ul
e(
s)
;P
ap
:p
ap
ul
e(
s)
;p
L
N
:p
er
ip
he
ra
ll
ym
ph

no
de
;P
T:
Pa
tch

te
st
in
g;
R
h:
rh
eu
m
at
ic
in
vo
lv
m
en
t;
Sc
al
:S
ca
les
,S
ca
lin
g
les
io
ns
;
sC
s:
sy
ste
m
ic
co
rt
ico
s-

te
ro
id
th
er
ap
y;
SR

:s
po
nt
an
eo
us
re
so
lu
tio
n
or
re
m
iss
io
n;
U
:u
ve
iti
s,
Y:
Ye
s,
y:
ye
ar
(s
);
yo
:y
ea
rs
ol
d

*c
as
er
ep
or
te
d
in
19
39
,b
ut
se
en
in
19
24

**
Tw

o
les
io
ns
of
un
ta
tt
oo
ed
sk
in
en
clo
se
d
by
bl
ac
k
ta
tt
oo
lin
es
,h
ist
ol
og
y
w
as
co
ns
id
er
ed
a s
re
se
m
bl
in
g
sa
rc
oi
do
sis
bu
td
ia
gn
os
is
w
as
no
tc
on
sid
er
ed

***
B
ri
ck
la
ye
r,
ch
ro
ni
cd
er
m
at
iti
s,
im
pr
ov
em
en
to
fd
er
m
at
iti
sw

ith
ta
tt
oo
ex
cis
io
n;
on
eb
io
ps
y
sp
ec
im
en
sh
ow
ed
sa
rc
oi
da
lg
ra
nu
lo
m
a
an
d
th
eo
th
er
fo
re
ig
n-
bo
dy
gr
an
ul
om
a

***
*h
ae
m
op
ty
sis
m
en
tio
ne
d
in
th
eo
bs
er
va
tio
n

***
**
G
ol
ds
te
in
re
po
rt
ed
4
ca
se
so
fp
ho
to
-i
nd
uc
ed
sa
rc
oi
da
l-
lik
et
at
to
o
re
ac
tio
n
w
ith

no
sy
ste
m
ic
in
vo
lv
em
en
to
n
re
d
ta
tt
oo
so
ut
of
a
se
ri
es
of
15

pa
tie
nt
s.

°m
os
tl
ik
ely

m
on
oc
hr
om
ic
bl
ac
k
or
d a
rk
et
hn
ic
ta
tt
oo
sf
ro
m
M
ag
hr
eb

°°
D
ar
k
bl
ue
or
gr
ee
n
ac
co
rd
in
g
to
th
ef
ig
ur
ei
n
th
ea
rt
icl
e

°°°
A
ss
ta
te
d
on
th
ep
ict
ur
eo
ft
he
ar
tic
les

36
,M

32
,M

36
,M

34
,M

62
,M

10
yo

6
yo

N
A

N
A

N
A

4
m
o

6
m
o

3
m
o

5
m
o

6
m
o

B
la
ck

B
lu
e

R
ed
°°°

an
d

da
rk
°°°

B
la
ck

B
lu
e,

br
ow
n

Y
,Y

N
A

N
o

Y
,N
o

Y
,

N
o

Y
,Y

Y
,Y

Y
,Y
,b
ut
no
t

al
l,
on
ly
2

co
lo
rs

N
o

N
o

N
o

N
o

N
o

N
od

Pa
p

Pa
p,
Sc
al

In
f,
Sc
al
,

Pa
in

Pa
p

N
o

N
o
N
o
N
o

hL
N

hL
N
,L

hL
N
,R
h,

L
,U
,h
y-

pe
rC
a

hL
N
,L
,

H
yp
er
C
au

N
o

lC
S,
H
C
Q

sC
S,

H
C
Q

N
A

H
C
Q

SR E
ff

E
ff

N
A

E
ff

[5
3]

[5
4]

[5
5]

[5
6]

[5
7]

02-Kluger:ahmed 21-08-2013  11:01  Pagina 93



94 N. Kluger

When mentioned, management included local
or systemic corticosteroid therapies or antimalarial
therapy. Abstention alone was associated with re-
gression of the lesions in the following months
(39,40).

Sarcoidosis on permanent make-up tattoos

Sarcoidosis on PMU was reported in eight fe-
male patients, all between 38 and 70 years old (mean
age: 48.9 years) and tattooed 2 to 25 years prior to re-

Fig. 1. Scattered papules of granulomatous reaction on a black
tattoo without any evidence of systemic sarcoidosis disclosing a
granulomatous reaction on a tattoo. The reaction spontaneously
resolved during follow-up. (From the collection of Dr Hervé
Garat, Tournefeuille, France).

Fig. 2. Papules in a blue turtle disclosing sarcoidosis (From the
collection of Pr Luc Thomas, Lyon)

Fig. 4. Sarcoidosis. Infiltrated squamous lesions in a patient with
systemic sarcoidosis (From the collection of Pr Marie Thérèse
Leccia, Grenoble, France)

Fig. 3. Sarcoidal reaction within the purple of a dragon tattoo.
The check-up failed to find any systemic sarcoidosis. 3b. Close-
up view (From the collection of Pr Marie Thérèse Leccia, Greno-
ble, France)

A

B
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ferral (Table 2) (58-65). Tattoos were located on the
lips (n = 5), the eyebrows (n = 4), and the eyelids (n
= 1). Four out of five of the patients had both lips af-
fected, two out of four had both eyebrows affected,
and two had involvement of different sites (eyebrows
and eyelids, eyebrows and lips). Three of them had
multiple PMU, but only two had lesions at different
locations. Two patients had a history of lung sar-
coidosis, documented 12 to 15 years earlier. Clinical
presentation was not specific, with asymptomatic in-
filtration, papules or nodules. Lesions were some-
times scaly or itchy. Four patients had skin lesions
elsewhere (59,62,65), again restricted to a few nod-
ules and sometimes in the vicinity of the tattoo
(62,63). Two patients showed involvement of other
scars (58,59), including one at the site of a previous
filler injection of the lip (58). Punch skin biopsy of
the lesions disclosed features of sarcoidal granuloma
or non-caseating granuloma. Six patients had sys-
temic involvement (6/8, 75%) with either mediasti-
nal lymph nodes or lung involvement. In one case,
organ involvement was not specified (63). One pa-
tient developed sarcoidosis two years after presenta-
tion, while systemic involvement was found con-
comitant to skin involvement in the others. Manage-
ment varied: local or oral corticosteroids, tacrolimus
0.1% ointment twice daily, cyclines, mepacrine, al-
lopurinol, or abstention. Reported responses ranged
from slight improvement to efficacy. In one case, sar-
coidosis occurred under IFN therapy for malignant
melanoma. The therapy was conducted until its end
and the sarcoidosis then resolved spontaneously (58).

Isolated uveitis

Uveitis is one of the most common ophthalmo-
logical manifestations of sarcoidosis (1) and may be
its initial manifestation (66). As noted earlier, sever-
al patients with tattoo sarcoidosis showed eye in-
volvement with uveitis in association with other sys-
temic manifestations (13,27,34,38,52,56). However,
several intriguing cases of isolated uveitis associated
with tattoos reactions have been reported in the lit-
erature since 1969 (67) (Table 3). This “subgroup”
was analyzed separately because these cases were re-
ported mainly in eye journals, and the ophthalmo-
logical perspective made it a different group.

To date, eight male patients between 21 and 53
years old have developed bilateral uveitis after tat-

Fig. 5. Sarcoidosis. Infiltrated papules in a tattooed geisha
(From the collection of Pr Marie-Aleth Richard, Marseille,
France)

Fig. 6. Sarcoidosis. Hypopigmented sarcoidal lesions on a pan-
ther (From the collection of Dr Philippe Guilpain, Montpelli-
er, France)
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tooing (67-72). The uveitis was either anterior or
posterior. In 87% of the cases (7/8), infiltration,
swelling and the itchiness of the tattoos preceded the
ocular episodes by six months to five years (67-69) or
occurred almost simultaneously (71,72). In three pa-
tients, the tattoo never healed (67,68). Moreover,
microscopic analysis of skin samples disclosed non-
necrotizing granulomas surrounding pigments gran-
ules in the dermis. In most of the cases, the descrip-
tion does not allow a definite pathological distinc-
tion between foreign-body reaction and sarcoidal re-
action. Although no patient displayed other cuta-
neous or systemic involvement, Rorsman et al. men-
tioned that one patient presented infiltrates “resem-
bling erythema nodosum” on the shins (67). They
found positive patch testing for cobalt chloride 2%
in two patients who reacted to blue tattoos, which
were known to contain cobalt in those days. Man-
agement included local corticosteroids (67,71) and
systemic treatment (systemic corticosteroids, aza-
thioprine, cyclosporine A) (70,71,72). Mansour and
Chan reported that a skin rash appeared one week
before the uveitis episodes (68). A similar chrono-
logical link between skin and eye episodes was not-
ed by Rorsman et al. (67). Last, notable improve-
ment and remission of uveitis were reported within
the first year after excision in toto of the culprit tat-
too(s) (69,67,71).

Discussion

To date, the prevalence of cutaneous complica-
tions on tattoos has not been fully assessed. Kazand-
jieva et al. estimated 2% in their series of patients
(75). According to a self-reported survey in Ger-
many, Klügl et al. found that 6% of the tattooed in-
dividuals had “persistent skin problems” in the tat-
tooed area: 0.7% complained of “elevated skin” and
0.4% of “skin papules” (10). Høgsberg et al. reported
that 27% of Danish tattooed individuals presented
complaints about their tattoos, albeit minor (itching,
elevated skin), persisting for more than three months
after completion (76). However, without a biopsy of
the lesions (10,76), their true nature is impossible to
determine. It is statistically expected that 1 to 2 out
of every 10,000 tattooed Caucasians have sarcoido-
sis. Naturally, this does not mean that all will devel-
op a tattoo reaction, but it stresses the possibility

that some of them may have sarcoidosis that will be
revealed by a tattoo reaction. Sarcoidosis may be un-
derestimated for several reasons: (I) tattooed indi-
viduals usually see their tattooist first, believing that
healthcare providers know less about tattoos and
fearing a judgmental approach. They therefore seek
medical advice only when symptoms become un-
bearable or worrisome; (II) physicians do not always
perform a skin biopsy and patients may be misdiag-
nosed with an “allergy to the ink” without further ex-
ploration; and (III) a clear-cut distinction between
foreign-body granulomas and sarcoidal granulomas
on biopsies is not always possible. The presence of
foreign bodies does not exclude sarcoidosis (77), and
these granulomas may thus often be misdiagnosed.
Yet, what diagnosis should we give to a patient with
only a sarcoidal tattoo reaction on one color? In the
case of no systemic involvement, only mid- to long-
term follow-up will confirm whether the reaction is
a sarcoidal foreign-body granuloma or the first man-
ifestation of sarcoidosis; (IV) scar sarcoidosis may
resolve slowly and spontaneously (3); and (V) there
is currently little interest in reporting cases of sar-
coidosis on tattoos.

The mean age of presentation of tattoo sar-
coidosis was similar to that reported in the literature
(1,2), but we observed a striking male predominance
with a sex ratio of 2.9. Females have been consis-
tently found to be at greater risk than males (1).
Currently, women account for half the tattoos (9,10)
and almost all the PMU tattoos. Therefore, the dis-
crepancy is not fully explained by a sex ratio differ-
ence between tattooed males and females. Only two
cases of Afro-American individuals were reported.
Dark-skinned individuals may be more reluctant to
be tattooed, as they need to use dark colors exclu-
sively to ensure tattoo visibility.

Patients with tattoo sarcoidosis do not present
with lesions on all their tattoos. Papules or nodules are
scattered along the tattooed area with no precise dis-
tribution, but sarcoidosis never seems to present as a
diffuse infiltration of all the tattoos. Additional lesions
may present in the vicinity of the tattoo or on tattoo-
free areas within the design.These lesions may provide
a valuable site for biopsy if the patient refuses to allow
a biopsy on the tattoo (33,44).The involvement of sev-
eral colors is evocative of sarcoidosis (23), but granulo-
matous restriction to one color in multicolored tattoos
should never rule out the diagnosis of sarcoidosis (29).
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Patients with tattoo sarcoidosis very rarely displayed
other specific skin lesions elsewhere on the body. In
some cases, old scars (33,38,44,46,59,63) or previous
sites of filler injections (65) were affected. In a few cas-
es, patients showed one or a few papules or nodules in
various part of the body (35,62). A thorough examina-
tion of the skin is mandatory, with attention paid to
isolated papules or nodules (35); a normal skin exami-
nation should be expected in most cases. Erythema
nodosum was mentioned rarely (25, 29). Overall, the
clinical presentation of tattoo sarcoidosis is as follows:
asymptomatic and nonspecific, with lesions restricted
to tattoos, few cutaneous lesions elsewhere, and a strik-
ing male predominance.The multiple clinical facets of
tattoo sarcoidosis are illustrated here by the cases of
granulomatous foreign-body (figure 1) and sarcoidal
tattoo reactions revealing (or not) systemic sarcoidosis
(figures 2 to 6).

The histopathology of specific lesions of cuta-
neous sarcoidosis is characterized by the presence of
non-caseating granulomas. However, exogenous for-
eign bodies are always seen on a biopsy of a tattoo re-
action. In our experience, there is no histological sign
that can allow to draw a definite diagnosis of sarcoido-
sis compared to foreign body reactions. Even though
sarcoidal granuloma does have some peculiar features
such as a paucity of lymphocytes within the infiltrate or
a good circumscription of the granuloma, those features
are not consistent. Therefore, it is not always possible
for the pathologist to draw a definitive conclusion, es-
pecially when there are no other extracutaneous symp-
toms. In practice, the dermatopathologist will rely on
the ratio between the epithelioid histiocytes and giant
cell infiltration and the number of foreign bodies.

It has been estimated that 70% of the patients
with specific cutaneous lesions have concomitant sys-
temic manifestations or that 30% will develop systemic
involvement within months to years (1,2).We found a
very similar result in this review. Because sarcoidosis is
a systemic disease, technically granulomatous inflam-
mation needs to be established in two organs for the
diagnosis to be established (3). In our review, we found
that 30% of patients with tattoo sarcoidosis did not
have extracutaneous manifestations at the time of di-
agnosis. However, as there was no follow-up in most
of the published cases, it is unknown whether some of
the patients later developed the systemic disease. This
situation is not uncommon in dermatology practice,
and thus we did not exclude these cases from this re-

view. Also, it is difficult to determine whether the old-
er reports underestimated systemic involvement. In
our experience, chest X-ray may be falsely negative and
miss mediastinal involvement (28,35,44).We thus rec-
ommend long-term follow-up of patients with tattoo
sarcoidosis. We further suggest that patients with for-
eign-body granuloma reaction or sarcoidal reaction
undergo a thoracic CT scan at least during the initial
check-up instead of a chest X-ray. A work-up algo-
rithm is presented in Figure 7.

The immunopathogenesis of sarcoidosis has not
yet been fully elucidated (1). It has been suggested that
environmental factors, such as infectious, organic, and
inorganic agents, are possible antigens in a predispos-
ing genetic background (1). Unfortunately, since the
first reports from Madden (7), case reports of tattoo
sarcoidosis have unanimously focused on the clinical
presentation of the sarcoidosis, and discussion on the
physiopathology has usually been “conventional.” To
our knowledge, only Hanada and Hashimoto showed
the increased lesional expression of metallothionein in
a patient with tattoo sarcoidosis (34).

Some authors have suggested that the tattoo
might be the trigger of sarcoidosis (27).However, such
conclusions are based only on the chronological link of
“tattoo first-sarcoidosis after.” From our point of view,
the tattoo is most likely the target of sarcoidosis, rather
than its cause. The possibility of a seemingly disease-
free individual having a tattoo done and then develop-
ing lesions on that very tattoo – thereby revealing
asymptomatic lung sarcoidosis, for example – cannot
be ruled out. Indeed, this hypothesis is supported by
numerous cases of patients with only tattoo sarcoido-
sis and mediastinal involvement (14, 21, 24, 28, 32, 36,
39). It should be stressed that, according to the Boyd-
Nelder classification of the Koebner phenomenon, sar-
coidosis belongs to category IV (poor or questionable
trauma-induced processes) (78).The observations that
support this categorization are the following: (I) sar-
coidosis sometimes develops 45 years after the trauma,
(II) not all pigmented areas are affected, and (III) not
all the tattoos are always affected (45).

Sarcoidosis is an exaggerated immune response to
exogenous or autoantigenic stimuli. A specific antigen
in the tattoo may drive a cell-mediated immune re-
sponse characteristic of granuloma formation in pre-
disposed individuals. Tattoo inks may share common
components despite being different colors and, con-
versely, inks of similar colors may not have the same
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components (7). Therefore, sarcoidal reactions to one
or several colors could be explained by the presence of
a common antigen in each involved color.The long de-
lay of reaction implies an additional precipitating fac-
tor, such as hepatitis C, or interferon or IFN-ribavirine
therapy. Moreover, tattoo components are slowly de-
graded over time and in response to chronic sun expo-
sure. Goldstein clearly showed sarcoidal reactions ob-
tained on red tattoos in mice after sun exposure (20).
We suspect that the culprit reaction-trigger may be a
reactive ink by-product that appears during the pa-
tient’s life, rather than a component that is introduced
during the actual tattooing. This process may be simi-
lar to the formation of a pencil-core granuloma, during
which the graphite of the pencil is degraded until a
critical size under which a granulomatous reaction may
occur, sometimes 20 years after the trauma (79).

The precise physiopathology of isolated uveitis
and tattoo granulomas remains unknown. Rorsman et

al. speculated that an allergen was slowly absorbed
from the inflamed tattoo, accumulating in the uvea to
induce and maintain eye inflammation (67). But, even
today, the potential diffusion of tattoo particles or by-
products beyond the lymph nodes is unknown. Man-
sour et al. suggested that the pattern of lymphocytes
infiltrating the tattoo was in favor of a delayed-type
hypersensitivity rather than a sarcoidal-type infiltra-
tion (68). It is still not known whether a component in
itself or a component by-product can lead to a hyper-
sensitivity reaction (69). Such granulomatous skin re-
actions associated with uveitis are reminiscent of the
granuloma annulare associated with uveitis without
sarcoidosis (73). Moschos et al. made a parallel be-
tween tattooing and uveitis mouse model, where hy-
podermal injections are used to trigger uveitis (70).We
think that these cases of uveitis-tattoo granuloma are
instead a variant of sarcoidosis rather than a distinct
entity. Therefore, in cases of granulomatous tattoo re-

Fig. 7.Work-up algorithm on what to do when a patient is found to have a granulomatous tattoo reaction upon histology
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action associated with uveitis, we suggest a complete
check-up for sarcoidosis before considering the poten-
tial role of an antigen contained in the tattooed skin
(74). In addition, skin biopsy is mandatory to deter-
mine as precisely as possible whether the granuloma-
tous reaction is suggestive of a foreign-body reaction or
sarcoidosis. Last, long-term monitoring would help to
predict whether these patients will develop sarcoidosis
later in life. We found the assumption that tattoos are
a triggering factor of uveitis and retinal vasculitis to be
highly debatable in the absence of any other lesion, es-
pecially if the tattooed skin is free of any lesion (70).

Conclusion

Sarcoidal tattoo reaction is a type of scar sar-
coidosis. With the increasing popularity of tattoos,
such reactions will become more frequent and may be
of help in diagnosing sarcoidosis. A full check-up
should be performed in cases of granulomatous tattoo
reaction, even if the reaction is restricted to one color
and there is a foreign-body reaction. Patients should be
followed over the long term in cases of granulomatous
reaction or at least be warned to consult again in the
event of new symptoms. Unfortunately, since its de-
scription 70 years ago, nothing much has been done to
determine (1) the risk of patients developing more se-
vere systemic disease, (2) the optimal management and
treatment strategies, or (3) the origin of this phenom-
enon. It is clear that antigens are involved, which are
either introduced in the ink during tattooing or as by-
products that appear only later in the dermis. Sun ex-
posure may also play a role, as well as factors like he-
patitis C, IFN therapy, and immune restoration syn-
drome. All these cases strongly point toward an im-
munological reaction directed against an antigen in the
tattoo.The role of an additional factor that can precip-
itate the reaction is more than likely.
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