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Case History

A 50-year-old previously healthy non-smoking labora-
tory technician, who had worked in catalyst research for
26 years, presented with recurrent urticaria on the hands
and the face, and watery rhinitis associated with handling
palladium salts at work. When exposed to fine dusts of
dried and powdered mixtures containing the palladium
nitrate salts Pd(NH3)4(NO3)2 and Pd(NO3)2, she immedi-
ately developed itchy facial erythema, which disappeared
within hours. Occasional spillages of palladium salt solu-
tions on the patient’s bare forearms caused immediate
urticarial wheals to appear on the contact site. She also
suffered from watery rhinitis and sneezing, and itching of
the eyes, when she was exposed to fine dust of ground
materials that contained palladium salts. She had no
symptoms suggestive of asthma. She was symptom-free
during leisure time and when she handled compounds of
other metals, that is, platinum, rhodium, vanadium, and
aluminium.

Prick testing with common aeroallergens showed
sensitization to tree pollens (Table 1). Prick tests with
samples of two palladium compounds from the patient’s
workplace gave positive results. Control prick tests with
tetraamminepalladium(II) hydrogencarbonate (1% aq.)
and tetraamminepalladium(II) nitrate (10% aq.) gave no
positive reactions in 40 volunteers. In 3 of the volunteers,
2-mm wheals were observed with both palladium com-
pounds, and were interpreted as signs of mild irritation.
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Table 1. Results of prick tests, open skin application tests, and nasal
provocation tests

Skin prick tests
Histamine 10 mg/ml 5 mm
Diluent control Negative
Common aeroallergens Birch pollen 5 mm

Alder pollen 3 mm
Tetraamminepalladium(II)

hydrogencarbonate
[Pd(NH4)3(HCO3)2, CAS
no. 134620-00-1] in aq.

1% 9 mm
0.1% 5 mm
0.01% negative

Tetraamminepalladium(II) nitrate
[Pd(NH3)4(NO3)2, CAS
no. 13601-08-6] 10% in aq.

7 mm

Platinum(II) nitrate [Pt(NO3)2, CAS
no. 18496-40-7], 0.67% in

alkaline buffer

Negative

Ammonium hexachloro-
platinate(IV) [(NH4)2 PtCl6, CAS
no. 16919-58-7] 0.1% in aq.

Negative

Platinum(IV) oxide [PtO2, CAS
no. 1314-15-4], 1% in aq.

Negative

Open skin application tests
Tetraamminepalladium(II)

hydrogencarbonate
[Pd(NH4)3(HCO3)2, CAS
no. 134620-00-1] 1% in aq.

Positive at 20 min

Tetraamminepalladium(II) nitrate
[Pd(NH3)4(NO3)2, CAS
no. 13601-08-6] 10% in aq.

Positive at 20 min

Patch tests
Finnish baseline series Negative
Palladium(II) chloride (2% in pet.;

Chemotechnique, Vellinge,
Sweden)

Negative

Patient’s own substances from the
workplace:
Tetraamminepalladium(II)
hydrogencarbonate
[Pd(NH4)3(HCO3)2, CAS
no. 134620-00-1] 1% in aq.

Negative
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Table 1. Continued

Tetraamminepalladium(II) nitrate
[Pd(NH3)4(NO3)2, CAS
no. 13601-08-6] 10% in aq.

Platinum(II) nitrate [Pt(NO3)2,
CAS no. 18496-40-7], 0.67% in
alkaline buffer

Platinum(IV) oxide [PtO2, CAS
no. 1314-15-4], 1% in aq.

Nasal provocation tests
NaCl 0.9% control Negative; no rhinometric

changes
Tetraamminepalladium(II)

hydrogencarbonate solution in
aq. (36 min)

0.001% negative, cyclic nasal
reaction in acoustic
rhinometry

0.01% positive; rhinorrhoea
0.50 g, no rhinometric
changes

0.1% positive; rhinorrhoea
0.46 g, bilateral nasal
volume change − 25%,
bilateral nasal resistance
change + 468%

Open skin application tests were performed by applying
the test substance to a 5 × 5 cm area of healthy skin
on the forearm for 20 min. In our patient, the open
skin application tests with the two prick test-positive
palladium salts gave positive results, with urticarial
wheals appearing on the test areas (Table 1).

Nasal provocation tests were performed with tetraam-
minepalladium(II) hydrogencarbonate by administering
0.1 ml of the solution bilaterally. Positive nasal provoca-
tion test reactions to palladium salt at 0.01% and 0.1%
were observed in the form of rhinorrhoea and changes
in the measured nasal resistance and volume (2–5 cm)

(Table 1), although, in rhinoscopy, no nasal blockage was
observed.

Discussion

Palladium is a silvery-white metal that is commonly used
in jewellery and dental restorations, electronics, surgical
instruments, spark plugs, and catalytic converters.
According to epidemiological data, delayed contact
allergy to palladium is common, and is mainly seen
together with allergy to nickel, with which it commonly
cross-reacts (1). Immediate allergy to palladium com-
pounds confirmed by skin prick testing has been reported
in a patient diagnosed with occupational asthma and
rhinoconjunctivitis caused by palladium (2). This patient
was skin prick test-positive to tetraamminepalladium(II)
chloride [Pd(NH3)4Cl2] tested at 0.001%. There are
also reports of asthma and chronic urticaria associated
with palladium in recently installed dental alloys,
although without skin prick testing with palladium (3,
4). Regarding other metals, platinum has been reported
to cause immediate allergy and occupational asthma in
workers in metal refineries and the catalyst industry (5,
6), and iridium has been reported to cause occupational
contact urticaria (7). In addition, nickel has been reported
to cause contact urticaria, rhinitis, and occupational
asthma (8). This is the first report of occupational allergic
rhinitis caused by palladium salts confirmed by nasal
provocation testing. Although immediate allergy to
palladium appears to be rare, it is a possible cause of
occupational contact urticaria and occupational rhinitis
in workers exposed to palladium salts.
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