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Floutine patch testing with
cadmium chloride
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Diiiint! a 22-inonth period, 2 ,0 '? cadmium ehloride in distilled waier was ineluded in our
routine paieh test series, "fwenty-l'ive of 1502 eezeina patients showed reaetions (1.7'.v),
bill ni)ne had any relevant history. At serial dilution iesl only one patient reaeted to 1.0 ' v
cadmium; all the other dilutions applied gave negative reaetions. Analysis by atomie ab-
sorption speetrophotometry of the cadmium chloride used for pateh testing showed that it
contained less than 1 //g/g of chromium, eopper. cobalt and niekel, Tlie eoneiusion is that
no certain ease of contaet allergy to eadmium ehloride has been revealed. An experimental
study using the guinea pig maximization test is in progress.
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In industry, exposure to cadmium may
cause kidney and lung diseases: eadmium is
also suspected to be a earcinogen (l-'riberg
el al. 1974),

Borelli (1965) found that 1,01 ''i of 6798
Cierman workers were patch test positive ti>
2 'v eadmitini sulphate (Table 1), Fhe fre-
queney was 2,7 '.-< in workers with manifest
iillergv ("manifesten Allergien"), 1,3',' in
patients with t)ther skin diseases ("sonstige
Hautkrankheiten"). and in 0,7.5 'A there was
no relevant history ("ohne Anamnese"), In
olher studies the frequeiiey of positive reae-
tii>ns lo eatiniium varietl between 0 and
.r.^ •'; (Table 1),

Since the toxicology of eadmitirn has been
thoroughly studied in Sweden (Friberg et al,
1974), our Department of Oeeupational
Dermatology sotnetimes gets questions
about possible skin ha/.ards from ehronic
eadmium exposure. For this reason it was
decided to include eadmium ehloride in our

routine patch test series in order to com-
pare the situation in .Sweden with results
reported from other parts of Europe (1 a-
ble !).

Material and Methods

During 22 months (Jan, 1975...Nov, 1976)
2,0 '/i cadmium chloride (Mallinckrodt an-
alytical reagenf. Lot RFS) iti distilled water
(pH 6,,3) was included in the routine patch
test series together with about 30 well-
known contact aiiergens, .A tt)tal of 15t)2
eczema patients were tested during this
period at our Department of Occtipational
Dermatolog\ using ,\-l '•• test patches. The
chloride was chosen since we have some
quantitative data about its percutaneous ab-
sorption rate (Wahlberg 1973a),

Serial dilution test
fhe same method previotislv used for other
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Table I. Test reactions to cadmium reported in the literature

Borelli 1965
Scarpa & Ferrea 1967
Dungetnann et a l 1972
Fregert & Hjorth 1969
Hegyi et al. 1974
Wahlberg 1977

Total number
tested

6798
.356
.156
651
248

1502

'/o Positive

1.01
1.1
3.5
0
1.2
1.7

Coneentratkin

2.0'^; CdSOi
^.0 'r CdSOi
2.0 ?; CdSOi
2.0 ';i Cdcr.
2.0 '*. CdSO (
2.0 ", iXiVU

metal compounds was used (.Skog & Wahl-
bet-g 1969, Wahlberg & Skog 1971, Wahl-
berg 1973b). Cadmium chloride was mixed
with distilled water in the following con-
centratiotis: 1.0. 0.5, 0.25, 0.125 and
0.062 %.

Atomic absorption spectropliolonietrv
In order to evaluate if impurities of other
metals (i.e. chromium, copper, cobalt or
tiickei) in the cadmium chloride used for
patch testing contributed to the reaetions, it

Table 2. Pateh test reaction.s to eadmium chlo-
ride

Total number
tested

:[ 632
9 870

Total: 1502

No.

8
9

17

No.

$
3

8

No.

0
(1

0

'•< p o . s .

2.1

1.7

was analyzed by a Perkiii-Eliner 30.3 aloniic
absorption .spectrophotometcr fWahlberg el
al. 1977).

Results

During the titne petiod. 25 uul o\ 1502
(1.7^:T) tested ee/ema patients reacted to
2.0 '", cadmium chloride (Table 2). The
Irequeney was soinewhal higher in men
12.1 vf) than in women (1.4 '.,'). In 17 cases
'• . ill eight cases • : . hut no vesicular
rcaction.s were recorded. In six case.N it was
pos.sible to perform a serial dilution test
(Table 3). Only one patient (no. 2S reacted
down to 1.0 '-'.'e cadmium chloride: all others
vvere negative to all tlilutions applied.

Of the 25 patients with positive reactions
to cadmium. 8 were also positive to chro-
mium, 4 to cobalt. 3 to nickel. 3 lo iiier-
eiiry and 1 to copper.

Analysis by atotiiie absorption spectn^-

Table 3. Serial dilution tests with eadmium chloride

Patient No.

Se.x
Age, years
C;dCl2 cone, %

Concomitant contaet
allergies for other
metal compounds

2,0
1.0
0.5
0.06

1

M
59

Cr
Co

FM
41

1

Ni
Ci i

F.\I
25
, j . .

_

4

M
68

_
_

Htt

y

M
24

Ki

6

3e

CI
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lahlc 4. Analysis oi cadmium chk)ride by
atomic absorptii)n speclrophotomelrv

Cr
Cu
Co
Ni

/rp/'e

< 0.7
< 1.0
< 0.4
< 1.0

plii)lomelry i)l Ihe cadmium chloiide used
lor patch testi.ig showed that il contained
less than I iig'g of chromium, copper.
cobalt and nickel ("Fable 4).

None o( the patients had experienced any
exposure tt) cadmium compouiKls. The)
denied exposu x' to oils and cuttint; fluids
and none worked in plants where cadmium
was preparei.1 or handled.

I h e final clinieal diagnoses in the 25
e.ises were: Allergie eontaet eczema (chro-
mium, nickel. rLibber. plasties. etc.) 7 cases,
non^allergic contact eczema 5 eases, atopic
ec/ema 2 cases, hypostatic eczema 1 case,
iincosis fungoides 1 case and unclassified
ec/emas 9 cases.

Discussion

The frequency of positive reactions in this
sludy was about the same that lias been
reported from Germany, CSSR and Italy
!l able I). On the other hand [-'regerl &
Hjorth (1969) found no positive reactiotis.
They also used cadmium chloride, but etha-
nol instead of water as vehicle.

I h e results from fhe serial dilution tests
l iable 3) do not speak in favour of contact
allergy since only one of six patients re-
acted down :o 1.0'j cadmium chloride.
I h e test reactions could not be explained by
impurities of other metal contact allergens
111 the test substances employed (I'able 4).
None of the 2.̂  patients that reaeted to
cadmitirn at the routine patch testing had
experienced any exposure to the tnetal or

its compounds. t3i.ingeniann et al. (1972)
reported tbat cadmium allergy could he
acquired from contact with cutting fluids,
buf such exposure was denied by my pa^
tients.

The coticlusion is that no eoncltisive case
of contact allergy fo eadmiutn has been
found in this study, in order to elucidate
further the possible sensitizing properties of
eadmium. we have started an experimental
study using the guinea pig maximizafion
test of Magnusson & Kligman (1970).
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Pi-ess. Inc.

I-Iegyi, F... Dole/alova, F'., Buthovii. D. &
Husar. 1. 11974) On epidemiology of the
et>ntaet eezema eaused by nickel. Berufsder-
maiosen 22. 193-201.

Magnusson, B. & Kligman, A. \1. (1970)
AlU'i'i;ic Contaci Dermatitts in the Guinea
i'lg. Identifieations of eontaet allergens.
Springfield, illinois: Charles C. Tliomas.

Searpa. t \ &. Ferrea. E. (1967) Rieerehe aller-
gologiehe eoneernenti il ei.dmio, il beriliio.
i'arsenico e la diazodietilanilina. Minerva
tser:)uitologiea 42, 126-129.

Skog. [{. & Wahlberg, .1. F. (1969) Patch testing
with potassium diehroniatc in different ve-
hicles. Arehlves ol Dennatology 99. 697-
700.

Wahlberg. .). E. & Skog, E. (1971) Nickel
allergy and atopy. Threshold of niekel sen-
sitivity and immurioglobulin E determina-
tions. British .hntiiuil of DermatolDgy 85, 97 •
104.



296 WAHLBhRt,

Wahlherg. J. H, (1973a) Percutaneous abNOfjv ,sh cement. detergentN, mould and ci

lion. In Current Problems in Derintitology 5. oils. Benifsth'riiitileiseii (In press)
pp. 1-36. Basel: S. Karger.

Wahlberg, .1. H. (1973bj Thresholds of seii^
silivily in metal contact allergy. I. Isolated '^ddrt'ss:

and sirmiltaneoiis allergy to chi'omium, co- Dr.J. I-.. H-uhllH-rc

biilt, mercury and/or nickel. Heriifsderriiulo^ Depdrtnwiir of Ot'ciipiiiioniil l)eriiiiiii>lo:_;v
M'lt - / , 2 2 - 3 3 . Kiirtilinskd sjiikhnsrl

Wahlberg. .1. H.. Linilstedt. (i . & Einarssoti. (i. V //i,? /)/ Srockluiliii
(1977) Chromium, cobalt and nickel in Swed^ Swetleii




