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Sensitization to  rubber allergens
among 1,162 patients tested with
the Brazilian standard battery⋆

Dear Editor,

Widespread  sensitization  to  rubber  components  is  well
known  and  may  be  caused  by  latex or  synthetic  rubber
additives.  Other  products,  such as  insecticides,  clothing,
medicines,  and paints  have similar  chemical  additives.  Latex
primarily  causes  type  I  and  rubber  vulcanizers  and  antioxi-
dants  are  responsible  for  type  IV  allergies.1,2

The  Brazilian  Standard  Battery  (BPB,  Bateria  Padrão

Brasileira)  features  rubber  mixtures  (carba,  thiuram,
mercapto,  PPD)  and  other  related  allergens,  such  as  hydro-
quinone,  ethylenediamine,  and  paraphenylenediamine
(PPDA).  Hydroquinone  is an antioxidant,  rarely  used  in
industry  at  present.3 Ethylenediamine  dihydrochloride
stabilizes  steroid  creams  and  latex  but  it is  not tested  in
other  standard  series.4 PPDA  belongs  to the  benzene  group
and  can  cross-react  with  PPD-mix  (N-Isopropyl-N-phenyl
Paraphenylenediamine  [IPPD],  N-cyclohexyl-N-phenyl-p-
phenylenediamine,N,N-diphenyl-p-phenylenediamine).5

From  October  2009  to  October  2018,  1,162  patients  with
suspected  allergic  contact  dermatitis  were  treated  at the
Dermatology  Annex  of Hospital  das Clínicas.  They  were
tested  with  the  BPB  (FDA-allergenic,  RJ,  Brazil)  using  Finn
chambers® (Oy,  Finland)  and  readings  were  made  at 48  hs
and  96 hs,  following  the  criteria  of  the  ICDRG  (Interna-
tional  Contact  Dermatitis  Research  Group).6 Data  on  age,
occupation,  affected  sites,  history  of  atopy,  and allergen
positivity  were collected  in Excel® throughout  these  years.

⋆ Study conducted at  the Hospital das Clínicas da Universidade

Federal de Minas Gerais, Belo Horizonte, MG, Brazil.

In this  retrospective  study,  the  data  from  the  aforemen-
tioned  worksheet  were  consulted  and,  when  necessary,  the
medical  records  as  well,  to complement  the necessary  infor-
mation.

A total  of  120  patients  (10.3%)  tested  positive  for  rubber
allergens;  of  these,  98  (81.7%)  were  clinically  relevant  based
on  patient  history  and  allergen  exposure.  The  demographic
characteristics  were  described  according  to  the  MOAHLFA
index  (Tables  1  and  2).

The  prevalence  of  positivity  for  rubber  mixtures  was:
carba,  41.7%;  thiuram,  30%;  mercapto,  15%; and PPD,  5%
(Table  2).

An  association  between  rubber  allergens  (cross-
reactions)  was  observed  in 35.8%  of  the  cases:  carbamates
with  thiurams  in  16.6%  and mercaptobenzothiazole  with
carbamates  in 1.7%.  Furthermore,  the association  between

Table  1 MOAHLFA*  index  in  patients  with  positivity  to  rub-

ber allergens.

n  (%)

M  59  (49,2)

O 61  (50.8)  (40,8%  --- construction  workers)

A 30  (25)

H 70  (50.8)

L 48  (40)

F 43  (34.2)

A 82  (68.3)

M, Male sex; O, Occupational Dermatitis; A, History of Atopy; H,

Dermatitis of  the hands; L, Dermatitis of  the legs; F, Dermatitis

of  the face; A, age 40 years or older.
* Uter W, Schnuch A, Gefeller O,  ESCD working group: Euro-

pean Surveillance System on Contact Allergies. Guidelines for

the descriptive presentation and statistical analysis of contact

allergy data. Contact Dermatitis. 2004;51:47-56.
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s,

 

m
e
rc

a
p
to

 

a
n
d

 

th
iu

ra
m

 

w
a
s 

o
b
se

rv
e
d

 

in

 

8
.3

%

 

o
f

p
a
ti

e
n
ts

 

(T
a
b
le

 

3
).

C
o
n
d
e
-S

a
la

za
r  

e
t 

a
l.

 

re
p
o
rt

e
d

 

1
4
.7

%

 

o
f 

se
n
si

ti
za

ti
o
n

 

to
ru

b
b
e
r  

a
d
d
it

iv
e
s 

in

 

4
,6

8
0

 

te
st

e
d

 

p
a
ti

e
n
ts

.1
H

o
ln

e
ss

 

a
n
d

N
e
th

e
rc

o
tt

 

te
st

e
d

 

1
,6

7
0

 

p
a
ti

e
n
ts

, 

w
it

h

 

8
.9

%

 

p
o
si

ti
vi

ty

 

to
a
t  

le
a
st

 

o
n
e

 

ru
b
b
e
r 

a
ll

e
rg

e
n
, 

si
m

il
a
r 

to

 

w
h
a
t 

w
a
s 

fo
u
n
d

 

in
th

e

 

p
re

se
n
t 

st
u
d
y 

(1
0
.2

%
).

7
T

h
e

 

E
SS

C
A

 

(E
u
ro

p
e
a
n

 

Su
rv

e
il

-
la

n
ce

 

Sy
st

e
m

 

o
n

 

C
o
n
ta

ct

 

A
ll

e
rg

ie
s)

, 

w
h
e
n

 

te
st

in
g

 

st
a
n
d
a
rd

a
n
d

 

ru
b
b
e
r-

sp
e
ci

fi
c 

b
a
tt

e
ri

e
s,

 

fo
u
n
d

 

8
.8

%

 

o
f 

p
o
si

ti
vi

ty
. 

O
th

e
r

a
u
th

o
rs

 

fo
u
n
d

 

b
e
tw

e
e
n

 

3
.8

%

 

a
n
d

 

1
5
%

 

o
f 

p
o
si

ti
ve

 

re
a
ct

io
n
s 

to
ru

b
b
e
r  

co
m

p
o
n
e
n
ts

 

u
si

n
g

 

st
a
n
d
a
rd

 

b
a
tt

e
ri

e
s8

(T
a
b
le

 

4
).

A
cc

o
rd

in
g

 

to

 

th
e

 

M
O

H
A

L
FA

 

in
d
e
x
, 

th
e

 

m
o
st

 

a
ff

e
ct

e
d

lo
ca

ti
o
n

 

is

 

th
e

 

h
a
n
d
s,

 

b
o
th

 

in

 

th
e

 

p
re

se
n
t 

a
n
d

 

in

 

o
th

e
r

re
p
o
rt

s.
1
,2

,7
,9

A
to

p
y 

w
a
s 

p
re

se
n
t 

in

 

2
5
%

 

o
f 

th
e

 

p
a
ti

e
n
ts

 

in

 

th
e

p
re

se
n
t  

re
p
o
rt

, 

in

 

co
n
tr

a
st

 

to

 

4
.2

%
 

in

 

th
e

 

st
u
d
y 

b
y 

C
o
n
d
e
-

Sa
la

za
r  

e
t 

a
l.

1

T
h
e

 

m
a
in

 

p
o
p
u
la

ti
o
n

 

a
ff

e
ct

e
d

 

b
y 

ru
b
b
e
r 

se
n
si

ti
za

ti
o
n

 

a
re

h
e
a
lt

h

 

a
n
d

 

la
b
o
ra

to
ry

 

w
o
rk

e
rs

, 

fo
ll

o
w

e
d

 

b
y 

cl
e
a
n
in

g
 

a
n
d

co
n
st

ru
ct

io
n

 

w
o
rk

e
rs

, 

m
a
in

ly

 

d
u
e

 

to

 

th
e

 

u
se

 

o
f 

ru
b
b
e
r 

g
lo

ve
s

a
n
d

 

b
o
o
ts

. 

A

 

h
ig

h

 

fr
e
q
u
e
n
cy

 

o
f 

co
n
st

ru
ct

io
n

 

w
o
rk

e
rs

 

(4
0
.8

%
)

w
a
s  

d
e
te

ct
e
d

 

in

 

th
e

 

p
re

se
n
t 

st
u
d
y,

 

a

 

fa
ct

 

a
ls

o
 

re
p
o
rt

e
d

 

b
y

C
o
n
d
e
-S

a
la

za
r  

e
t 

a
l.

 

(4
7
%

).
1

T
h
e
se

 

a
u
th

o
rs

 

sh
o
w

e
d

 

g
re

a
te

r
p
o
si

ti
vi

ty

 

fo
r 

th
iu

ra
m

 

(8
3
%

) 

in

 

co
n
tr

a
st

 

to
 

o
th

e
rs

 

w
h
o

 

sh
o
w

e
d

a

 

d
e
cr

e
a
se

 

in

 

th
iu

ra
m

 

a
n
d

 

a
n

 

in
cr

e
a
se

 

in

 

p
o
si

ti
vi

ty

 

fo
r 

ca
r-

b
a
m

a
te

s 

o
ve

r 

th
e

 

ye
a
rs

. 

T
h
e

 

p
re

se
n
t 

re
su

lt
s 

co
n
fi

rm
e
d

 

th
is

tr
e
n
d
.  

M
o
re

o
ve

r,

 

th
iu

ra
m

 

d
is

u
lfi

d
e
s 

ra
re

ly

 

a
p
p
e
a
r 

in

 

th
e

 

fi
n
a
l

ru
b
b
e
r  

p
ro

d
u
ct

, 

a
lt

h
o
u
g
h

 

th
e
y 

ca
n

 

b
e

 

u
se

d

 

a
s 

a
d
d
it

iv
e
s.

1
,7

,1
0

H
e
a
lt

h
ca

re

 

p
ro

fe
ss

io
n
a
ls

 

h
a
d

 

a

 

st
a
ti

st
ic

a
ll

y 

in
cr

e
a
se

d

 

ri
sk

o
f 

se
n
si

ti
za

ti
o
n

 

to

 

ca
rb

a
m

a
te

s 

a
n
d

 

th
iu

ra
m

 

fo
u
n
d

 

in

 

ru
b
b
e
r

g
lo

ve
s.

 

A
ll

e
rg

y 

to
 

th
iu

ra
m

 

is

 

a
ls

o

 

a
ss

o
ci

a
te

d

 

w
it

h

 

d
o
m

e
s-

ti
c 

w
o
rk

e
rs

, 

re
st

a
u
ra

n
t 

w
o
rk

e
rs

, 

co
n
st

ru
ct

io
n

 

w
o
rk

e
rs

, 

a
n
d

h
a
ir

d
re

ss
e
rs

.6
,1

0
In

 

co
n
tr

a
st

, 

th
e

 

p
re

se
n
t 

se
ri

e
s 

sh
o
w

e
d

 

a
h
ig

h
e
r  

p
re

va
le

n
ce

 

o
f 

ca
rb

a
m

a
te

 

se
n
si

ti
za

ti
o
n
, 

e
sp

e
ci

a
ll

y
a
m

o
n
g

 

co
n
st

ru
ct

io
n

 

w
o
rk

e
rs

.
A

lt
h
o
u
g
h

 

ca
rb

a
m

a
te

s 

a
re

 

ir
ri

ta
n
ts

 

a
n
d

 

m
a
y  

ca
u
se

 

fa
ls

e
-

p
o
si

ti
ve

 

re
a
ct

io
n
s,

 

so
m

e

 

st
u
d
ie

s 

h
a
ve

 

in
d
ic

a
te

d

 

a

 

tr
u
e

in
cr

e
a
se

 

in

 

th
e
ir

 

se
n
si

ti
za

ti
o
n
.8

,9

T
h
e

 

B
P
B

 

te
st

s 

o
n
ly

 

th
e

 

m
e
rc

a
p
to

 

m
ix

tu
re

, 

w
h
il

e

 

o
th

e
rs

a
ls

o

 

te
st

 

m
e
rc

a
p
to

b
e
n
zo

th
ia

zo
le

, 

w
h
ic

h

 

is

 

p
ro

b
a
b
ly

 

th
e

 

tr
u
e

h
a
p
te

n

 

p
re

se
n
t 

in

 

th
is

 

m
ix

tu
re

. 

T
h
e

 

d
a
ta

 

o
f 

th
e

 

p
re

se
n
t 

st
u
d
y

sh
o
w

e
d

 

th
a
t 

it
s 

se
n
si

ti
za

ti
o
n

 

ra
te

 

is

 

si
m

il
a
r 

to

 

th
a
t 

o
f 

o
th

e
r

st
u
d
ie

s.
1
,7

,8

So
m

e

 

b
a
tt

e
ri

e
s 

d
o

 

n
o
t 

u
se

 

th
e

 

P
P
D

-m
ix

, 

p
re

fe
rr

in
g

 

IP
P
D

,
w

h
ic

h

 

is

 

o
n
e

 

o
f 

th
e

 

co
m

p
o
n
e
n
ts

 

o
f 

th
e

 

m
ix

. 

H
o
w

e
ve

r,
so

m
e

 

re
p
o
rt

s 

in
d
ic

a
te

 

a
n

 

u
n
d
e
rd

ia
g
n
o
si

s 

o
f 

se
n
si

ti
za

ti
o
n

 

to
th

is

 

cl
a
ss

 

o
f 

a
ll

e
rg

e
n
s.

8
It

s 

fr
e
q
u
e
n
cy

 

w
a
s 

lo
w

e
r 

th
a
n

 

th
e

o
th

e
r  

su
b
st

a
n
ce

s 

in

 

o
u
r 

st
u
d
y,

 

a

 

tr
e
n
d

 

o
b
se

rv
e
d

 

b
y 

o
th

e
r

a
u
th

o
rs

.1
,6

,7
Se

n
si

ti
za

ti
o
n

 

to

 

P
P
D

-m
ix

 

is

 

si
g
n
ifi

ca
n
tl

y 

h
ig

h
e
r

a
m

o
n
g

 

in
d
u
st

ri
a
l 

w
o
rk

e
rs

 

a
n
d

 

h
a
ir

d
re

ss
e
rs

/
b
a
rb

e
rs

 

d
u
e

 

to

T
a
b

le

 

3

 

A
ss

o
ci

a
ti

o
n
s 

o
f 

ru
b
b
e
r 

m
ix

tu
re

s 

w
it

h

 

te
st

 

p
o
si

ti
vi

ty

 

fo
r 

e
a
ch

 

te
st

e
d

 

ty
p
e
.

M
ix

tu
re

 

T
h
iu

ra
m

 

M
e
rc

a
p
to

* 

P
P
D

 

P
P
D

A
+

 

M
e
rc

a
p
to

 

+

 

T
h
iu

ra
m

C
a
rb

a
m

a
te

s
2
0

 

/

 

1
2
0

2
/
1
2
0

 

5
/
1
2
0

 

0

 

1
0

 

/

 

1
2
0

1
6
.6

%

 

1
.7

0
%

 

4
.2

0
%

 

0

 

8
.3

0
%

C
a
rb

a
m

a
te

s  

M
e
rc

a
p
to

 

P
P
D

 

P
P
D

A

T
h
iu

ra
m

0

 

0

 

0

 

3
/
1
2
0

0

 

0

 

0

 

2
.5

0
%

M
e
rc

a
p
to

 

T
h
iu

ra
m

 

C
a
rb

a
m

a
te

s 

P
P
D

A

P
P
D

5
/
1
2
0

4
.2

0
%

T
h
iu

ra
m

 

C
a
rb

a
m

a
te

s 

P
P
D

 

P
P
D

A

M
e
rc

a
p
to

0

 

0

 

0

 

1
/
1
2
0

0

 

0

 

0

 

0
.8

0
%

+
P
P
D

A
, 

P
a
ra

p
h
e
n
yl

e
n
e
d
ia

m
in

e
; 

*M
e
rc

a
p
to

, 

M
e
rc

a
p
to

b
e
n
zo

th
ia

zo
le

; 

P
P
D

 

(m
ix

 

o
f 

N
-i

so
p
ro

p
il

-N
-f

e
n
il

 

p
a
ra

fe
n
il

e
n
o
d
ia

m
in

a
, 

N
-c

ic
lo

h
e
x
il

-

N
-f

e
n
il

 

p
a
ra

fe
n
il

e
n
o
d
ia

m
in

a
, 

N
, 

N
-d

if
e
n
il

 

p
a
ra

fe
n
il

e
n
o
d
ia

m
in

a
).

T
a
b

le

 

4

 

C
o
m

p
a
ri

so
n

 

w
it

h

 

o
th

e
r 

st
u
d
ie

s 

o
f 

p
o
si

ti
vi

ty

 

to

 

ru
b
b
e
r 

a
ll

e
rg

e
n
s.

St
u
d
y 

N
u
m

b
e
r 

o
f 

p
a
ti

e
n
ts

 

≥
1

 

ru
b
b
e
r 

a
ll

e
rg

e
n

 

(%
) 

St
a
n
d
a
rd

 

se
ri

e
s 

R
u
b
b
e
r-

sp
e
ci

fi
c

su
p
p
le

m
e
n
ta

ry

 

se
ri

e
s

C
o
n
d
e
-S

a
la

za
r1

4
.6

8

 

1
4
.7

%

 

Ye
s 

Ye
s

H
o
ln

e
ss

 

a
n
d

 

N
e
th

e
rc

o
tt

7
1
.6

7

 

8
.9

%

 

Ye
s 

Ye
s

B
e
n
d
e
w

a
ld

2
7
7
3

 

3
1
.7

%

 

Ye
s 

Ye
s

P
re

se
n
t  

st
u
d
y 

1
,1

6
2

 

1
0
.3

%

 

Ye
s 

N
o

1
0
6



A
n
a
is

 

B
ra

si
le

ir
o
s 

d
e

 

D
e
rm

a
to

lo
g
ia

 

2
0
2
3
;9

8
(1

):
8
4
---

1
0
7

co
n
ta

ct

 

w
it

h

 

p
a
ra

-a
m

in
o

 

a
g
e
n
ts

 

p
re

se
n
t 

in

 

p
e
rm

a
n
e
n
t 

h
a
ir

d
ye

s.
1
0

In

 

th
e

 

p
re

se
n
t 

st
u
d
y,

 

P
P
D

A

 

sh
o
w

e
d

 

4
0
.8

%

 

o
f 

se
n
si

ti
-

za
ti

o
n
,  

w
it

h

 

2
7
.5

%

 

b
e
in

g

 

re
la

te
d

 

to

 

h
a
ir

 

d
ye

s 

in

 

w
o
m

e
n
.

C
o
n
d
e
-S

a
la

za
r 

e
t  

a
l.

 

fo
u
n
d

 

ch
ro

m
a
te

 

se
n
si

ti
vi

ty

 

in

 

4
7
%

 

o
f

co
n
st

ru
ct

io
n

 

w
o
rk

e
rs

 

a
ll

e
rg

ic

 

to

 

ru
b
b
e
r,

 

w
h
e
re

a
s 

th
e

 

p
re

se
n
t

st
u
d
y  

fo
u
n
d

 

4
0
.8

%

 

a
n
d

 

p
ro

p
o
se

d

 

th
a
t 

ch
ro

m
a
te

 

w
o
u
ld

 

a
ct

 

a
s

a

 

st
ro

n
g

 

se
n
si

ti
ze

r 

a
n
d

 

ir
ri

ta
n
t,

 

fa
ci

li
ta

ti
n
g

 

g
re

a
te

r 

se
n
si

ti
-

za
ti

o
n

 

to

 

g
lo

ve
s.

1

P
o
si

ti
ve

 

a
ss

o
ci

a
ti

o
n
s 

a
m

o
n
g

 

ru
b
b
e
r 

a
d
d
it

iv
e
s 

a
re

 

k
n
o
w

n
.1

T
h
e

 

p
re

se
n
t 

st
u
d
y 

sh
o
w

e
d

 

3
5
.8

%

 

o
f 

th
e
se

 

a
ss

o
ci

a
-

ti
o
n
s,

 

w
it

h

 

ca
rb

a
-t

h
iu

ra
m

 

b
e
in

g

 

th
e

 

m
o
st

 

fr
e
q
u
e
n
t 

o
n
e

(1
6
.6

%
),

 

fo
ll

o
w

e
d

 

b
y 

ca
rb

a
-m

e
rc

a
p
to

-t
h
iu

ra
m

 

(8
.3

%
).

 

D
u
r-

in
g

 

vu
lc

a
n
iz

a
ti

o
n
, 

n
e
w

 

co
m

p
o
u
n
d
s 

ca
n

 

b
e

 

fo
rm

e
d

 

b
y

re
a
ct

io
n
s 

b
e
tw

e
e
n

 

ca
rb

a
m

a
te

s,

 

th
iu

ra
m

, 

a
n
d
/
o
r 

m
e
rc

a
p
to

-
b
e
n
zo

th
ia

zo
le

s.

 

N
e
w

ly

 

fo
rm

e
d

 

co
m

p
o
n
e
n
ts

 

ca
n

 

a
ls

o

 

ca
u
se

se
n
si

ti
za

ti
o
n
;  

th
u
s,

 

it

 

is

 

re
co

m
m

e
n
d
e
d

 

to

 

te
st

 

sa
m

p
le

s 

fr
o
m

g
lo

ve
s 

o
r 

b
o
o
ts

 

to

 

in
cr

e
a
se

 

th
e

 

se
n
si

ti
vi

ty

 

o
f 

p
a
tc

h

 

te
st

s.
9

H
yd

ro
q
u
in

o
n
e

 

m
o
n
o
b
e
n
zy

l 

e
th

e
r 

ca
n

 

ca
u
se

 

le
u
k
o
d
e
rm

a
,

b
u
t 

it
s 

cu
rr

e
n
t  

u
se

 

in

 

in
d
u
st

ry

 

is

 

ra
re

. 

It
s 

p
re

va
le

n
ce

 

in
ru

b
b
e
r-

sp
e
ci

fi
c 

b
a
tt

e
ri

e
s 

w
a
s 

0
.8

2
%

 

in

 

E
u
ro

p
e
a
n

 

p
a
ti

e
n
ts

.
E
th

yl
e
n
e
d
ia

m
in

e

 

d
ih

yd
ro

ch
lo

ri
d
e

 

sh
o
w

e
d

 

lo
w

e
r 

p
o
si

ti
vi

ty
ra

te
s 

in

 

2
,0

2
7

 

re
p
o
rt

e
d

 

p
a
ti

e
n
ts

 

(0
.6

9
%

).
9

R
e
m

o
ve

d

 

fr
o
m

o
th

e
r 

se
ri

e
s,

 

th
e
y 

a
re

 

p
re

se
n
t 

in

 

th
e

 

B
P
B

 

a
n
d

 

h
a
d

 

a

 

lo
w

p
re

va
le

n
ce

 

in

 

th
e

 

p
re

se
n
t 

st
u
d
y 

(3
.3

%

 

e
th

yl
e
n
e
d
ia

m
in

e
 

a
n
d

5
%

 

h
yd

ro
q
u
in

o
n
e
).

In

 

co
n
cl

u
si

o
n
, 

th
e
re

 

is

 

cu
rr

e
n
tl

y 

a
n

 

in
cr

e
a
se

 

in

 

a
w

a
re

n
e
ss

o
f 

ca
rb

a
m

a
te

s 

a
t 

a

 

g
lo

b
a
l 

le
ve

l.

 

In

 

a
d
d
it

io
n
, 

th
e
y 

a
re

 

th
e

m
o
st

 

u
se

d

 

a
cc

e
le

ra
to

rs

 

in

 

th
e

 

in
d
u
st

ry
, 

a
s 

th
e

 

u
se

 

o
f 

th
iu

ra
m

s
a
n
d

 

m
e
rc

a
p
to

s 

h
a
s 

b
e
e
n

 

re
d
u
ce

d

 

b
y 

m
a
n
u
fa

ct
u
re

rs
. 

T
h
e

 

B
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