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3.1 Abstract 
 
Background: Exposure to palladium (Pd) may lead to clinical allergic reactions. With 
frequent nickel (Ni) exposure and cross-reactivity between Ni and Pd at the T cell 
recognition level, positive Pd reactions on patch testing are surprisingly uncommon. 
PdCl2 is often used for epicutaneous patch testing.  
Objectives: To compare the sensitivity and specificity of sodium tetrachloropalladate 
(Na2PdCl4) and PdCl2 for Pd patch testing in metal-allergic patients and non-allergic 
controls.  
Methods: Twenty-six metal-allergic patients and 26 non-allergic controls were 
selected on the basis of detailed medical histories. Patch test results were used to 
determine the diagnostic performance of the two Pd salts as compared with nickel 
sulphate (NiSO4). 
Results: With three outliers in both groups, the sensitivity/specificity were calculated 
to be 42%/96% for PdCl2, 65%/92% for Na2PdCl4, and 77%/92% for NiSO4. 
Furthermore, of all (n = 19) Na2PdCl4 reactors, 17 (89%) also showed positive 
reactions to NiSO4. Conversely, of all (n = 22) NiSO4 reactors, 17 (77%) showed 
concomitant positive reactions to Na2PdCl4. 
Conclusions: Positive test reactions to Na2PdCl4 are confirmed by large-scale 
concordant reactions to PdCl2 and NiSO4. Although statistical significance was not 
reached, the increased sensitivity has important clinical relevance, as false-positive 
results are rare. Incorporation of Na2PdCl4 into standard and/or dental screening 
patch test series is suggested. 
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3.2 Introduction 
 
Palladium (Pd) is widely used in the chemical, electronic and, especially, automotive 
industries, which together accounted for approximately 73% of the total Pd demand 
worldwide in 2009 (1). However, human exposure to Pd comes mainly from jewellery 
and dental materials, which account for 10% and 8%, respectively. In dental 
applications, Pd is used in alloys for crowns and bridges, which may contain up to 90 
weight percent (wt%) Pd. In the oral environment, with considerable fluctuations in 
temperature, acidity, and oxygen concentrations, corrosion is an important factor 
facilitating the release of Pd ions and therefore exposure. Although one might expect 
a higher prevalence of Pd sensitization in patients with oral disease, the prevalence is 
estimated to be 7.5%, and is considered to be similar in dermatitis and dental 
patients (2). It is of note that the prevalence is much higher in the female 
population, probably because of nickel (Ni) sensitization. The Ni sensitization 
prevalence in the general population is estimated to be 17.1% (range 3.9–38.8%) in 
women and 3% (range 0.7–6.8%) in men (3). The high level of Ni sensitization, 
especially in women, can be ascribed to its widespread use in jewellery and other 
consumer products. Pd shows high levels of concordant reactions with Ni in metal 
patch testing, suggesting cross-reactivity between the metals (4, 5). This cross-
reactivity was confirmed in human in vivo flare-up studies, which showed that former 
Pd skin test sites were readily reactivated by Ni ingestion (6), and in human in vitro 
studies, which showed that at least half of a panel of Ni-specific T cell clones also 
reacted to Pd (7, 8). Indeed, Ni and Pd belong to group 10 of the periodic table, and 
therefore have similar chemistry, as they have the same electron arrangement in 
their ionic state (2+). Furthermore, it has been shown that Ni and Pd form similar 
complexes with sulfur ligands (9, 10). Pd sensitization has been commonly diagnosed 
by patch testing with PdCl2, 1% or 2% in water or petrolatum. In a previous report 
(11), we questioned the use of this test salt, for three major reasons. First, we 
considered that, contrary to the common belief, and unlike, for example, NiCl2, PdCl2 

is not particularly soluble in water, and, if it dissolves, it forms oligo- or poly-nuclear 
molecules (12, 13), which might hamper skin penetration. Second, at our adverse 
reaction unit of the department of Oral Diagnostics at the Academic Centre for 
Dentistry Amsterdam (ACTA), we often suspect patients to be Pd-allergic. This 
suspicion is primarily based on local oral mucosal abnormalities in contact with Pd-
containing dental restorative alloys, in conjunction with a positive history of metal 
allergy. Often, however, suspected Pd allergies could not be confirmed by patch 
testing with 1% PdCl2 in water, which is the standard test allergen at the Allergy Unit 
of the Department of Dermatology at the VU University Medical Centre in 
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Amsterdam. Third, if cross-reactivity between Pd and Ni exists, surprisingly few 
reactions to Pd as compared with those to Ni are found in patch testing. Thus, from 
several points of view, we expected more positive reactions to Pd than were elicited 
with PdCl2 as the test allergen. We thus selected another Pd test salt, sodium 
tetrachloropalladate (Na2PdCl4), on the basis of availability and solubility, for use in 
patch testing. In a preliminary series of unselected patients, we found up to nine-fold 
more frequent reactions to this salt than to PdCl2 (14.0% versus 1.8%) (11). As no 
patient groups were selected in that study, and limited clinical data were available, 
we decided to investigate the reactivity to PdCl2, Na2PdCl4, and NiSO4, in metal-
allergic patients and non-allergic controls. 
 
3.3 Patients and Methods 
 
Twenty-six participants with suspected metal allergy were selected from patients 
attending the Allergy unit of the Department of Dermatology at the VU University 
Medical Centre in Amsterdam, by taking appropriate medical histories, including 
atopy in terms of hay fever and asthma. Patients who volunteered to participate in 
the present study were included if they responded positively when asked whether 
they had ever suffered from itching, redness and/or oozing and crusting as a result 
of direct prolonged skin contact with (Ni-containing) jewellery or metal objects 
and/or as a result of wearing inexpensive, base metal-containing piercings/earrings. 
In parallel, 26 non-allergic controls were recruited from university campus personnel 
on the basis of a strictly negative history for metal allergies. Furthermore, the 
presence of Ni and Pd in all participants’ dental alloys was analysed with 
microanalysis, a method for qualitative and quantitative composition assessment for 
metals in general and dental materials in particular (13), using energy-dispersive X-
ray spectroscopy, an analytical technique used for the elemental analysis or chemical 
characterization of a sample. General exclusion criteria were age <18 years, 
pregnancy, systemic corticosteroid or immunosuppressive treatments during the 
previous 30 days, and topical treatment with corticosteroids or exposure to 
ultraviolet radiation during the previous 15 days on or around the test area. Intraoral 
manifestations were not taken into account for inclusion or exclusion, as it is difficult 
to distinguish a bacterial from an allergic inflammation. The study was approved by 
the medical ethical committee of the VU University Medical Centre and the research 
institute of the ACTA. All participants gave written informed consent. Patch tests 
were performed at the Allergy Unit of the Department of Dermatology. Van der Bend 
patch test chambers (Van der Bend BV, Brielle, The Netherlands) on Fixomull tape 
were used. NiSO4 5.0% pet. (Trolab ®, Almirall Hermal, Reinbek, Germany) (3.23 × 
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10-4 mol Ni.g-1) and PdCl2 1.0% aqua (pharmacy, VU Medical Centre) (0.56 × 10-4 
mol Pd.g-1) were used. In addition, the highest non-toxic concentration of Na2PdCl4 
(Sigma-Aldrich Chemie BV, Zwijndrecht, The Netherlands), which was determined in 
an earlier study to be 3.0% pet. (1.02 × 10-4 mol Pd.g-1) (10) was used. 
Furthermore, cobalt (Co) (1.0% CoCl2.6H2O pet.), chromium (Cr) (0.5% Cr2K2O7 
pet.), gold (Au) (0.01% KAu(CN)2 aqua), molybdenum (Mo) (1.0% (NH4)6Mo7O24 
aqua), and mercury (Hg) (0.5% HgCl2 pet.), all from Trolab ®, were tested in order to 
detect sensitization to other metals. Patches were removed on day 2, and readings 
were performed on day 2 and day 3 (48 and 72 hr), according to the 
recommendations of the International Contact Dermatitis Research Group. Additional 
readings were performed after 1 week (168 hr). All evaluations were performed by 
the same dermatologist blinded to the group allocation. Patch tests were regarded as 
positive if at least at one positive reaction (+, ++, or +++) to the test salt occurred. 
The strongest reaction determined the actual test result. Doubtful reactions, 
including follicular and erythematous reactions, were recorded as (±). Statistical 
parameters such as sensitivity, specificity, negative predictive value, positive 
predictive value and accuracy for the three investigated test salts were determined 
with MEDCALC ® version 11.1.0. Spearman’s rank correlations (rho) between t・ he Ni 
and both Pd salts were calculated with the same statistical program. With an 
appreciable number of doubtful reactions, analyses were carried out with doubtful 
reactions considered to be negative as well as considered to be positive. 
 
3.4 Results 
 
Table 3.1 Patient characteristics. 

 

 metal-allergic patients 

n=26 

non-allergic controls 

n=26 

Complaints from piercings n=23 (88.5%) 0 

Complaints from jewelry n=23 (88.5%) 0 

Complaints from both  

piercings and jewelry 

n=20 (76.9%) 0 

Female n=25 (96%) n=15 (57%) 

Mean age 44 41 

10-90 percentile age range 25-60 23-61 

 

Over-representation of females in the metal-allergic group was difficult to avoid, and 
was accepted for the purpose of this study. In the positive patient group, 3 
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participants had complaints only from piercings, and 3 participants suffered only from 
prolonged skin contact with base metal containing jewellery. The remaining 20 
positive controls suffered both from piercings and from prolonged skin contact with 
base metal-containing jewellery. Patient characteristics are summarized in Table 3.1. 
The results of patch testing the non-allergic controls with all test salts are shown in 
Table 3.2. As expected, most of these participants showed negative skin patch test 
results for all test salts used. Nevertheless, 3 participants (12%) had one or more 
positive reactions to Ni and/or Pd. Strikingly, one of them reacted positively to all 
three test salts, and 2 (patient codes 2[16] and 3[45]) showed mono-sensitization to 
either Pd or Ni (disregarding a doubtful reaction to Na2PdCl4). Two more participants 
showed doubtful reactions to Na2PdCl4, combined with doubtful reactions to Hg or Co 
and Mo, respectively. As expected, the metal-allergic group showed multiple and 
frequently positive patch test reactions to all test salts used (Table 3.3). All 
participants showed at least a doubtful reaction to one of the test salts tested. Only 1 
participant (patient code 52[74]) did not react to Ni and/or Pd but did show a distinct 
reaction to Cr. Three participants showed doubtful reactions to both Ni and Pd, or 
either of these metals. All other 22 participants (85%) showed at least one positive 
reaction to Ni and/or Pd. When PdCl2 and Na2PdCl4 as test salts were compared, the 
latter considerably extended the group of PdCl2 reactors. Interestingly, three of the 
four doubtful PdCl2 reactions were confirmed to be positive by the 
tetrachloropalladate salt, but 1 participant (patient code 37[95]) showed a distinct 
reaction to PdCl2 but only doubtful reactions to Na2PdCl4 and NiSO4. When data from 
the patch test results in the non-allergic and metal-allergic groups were used to 
study associations between Pd and Ni sensitization, strongly overlapping positive 
patterns could be seen. Spearman’s rank correlation (rho) was calculated between 
the patch test results for NiSO4 and PdCl2 (rho = 0.61) and Na2PdCl4 (rho = 0.78). 
Table 3.4 summarizes the relevant statistical data. Furthermore, of all (n = 19) 
Na2PdCl4 reactors, 17 (89%) also showed positive reactions to NiSO4. Conversely, of 
all (n = 22) NiSO4 reactors, 17 (77%) showed concomitant positive reactions to 
Na2PdCl4. An essentially similar concordance was seen when doubtful reactors were 
included: 21/26 (81%) and 21/24 (88%), respectively. Finally, data obtained for the 
three test salts were quantified for the most relevant diagnostic qualities, that is, 
sensitivity, specificity, negative predictive value, positive predictive value, and 
accuracy, in the detection Table 3.4. Spearman’s coefficient of rank correlation (rho) 
between patch test reactions to 5% NiSO4 pet., 1% PdCl2 aqua, and 3% Na2PdCl4 

pet. of base metal allergies as specified. In order to shed light on the true value of 
doubtful reactions, analyses were performed with doubtful reactions considered as 
negative and as positive, respectively. The results are shown in Table 3.5. 
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Table 3.2 Patch test results to Pd dichloride (PdCl2), sodium tetrachloropalladate 

(Na2PdCl4), and nickel sulfate (NiSO4) in the non-allergic control group, 

specified per patient.  

 

[Patient code] PdCl2 Na2PdCl4 NiSO4 Reactivity to Cr, 

Co, Au, Hg, Mo 

Atopy 

(hay 

fever/asthma) 

Oral 

manifestation* 

1 [54] ++ ++ + - no yes 

2 [16] - + - - no no 

3 [45] - +/- + - no no 

4 [51] - +/- - Hg +/- no no 

5 [85] - +/- - Co +/-, Mo +/- no no 

6 [19] - - - - no no 

7 [21] - - - - no no 

8 [27] - - - - no no 

9 [31] - - - - no no 

10 [32] - - - - no no 

11 [33] - - - - no no 

12 [34] - - - - no no 

13 [35] - - - - no no 

14 [36] - - - Co + no no 

15 [39] - - - - no no 

16 [41] - - - - no no 

17 [44] - - - - yes no 

18 [48] - - - - no no 

19 [17] - - - - no no 

20 [53] - - - - no yes 

21 [56] - - - - no no 

22 [60] - - - - no no 

23 [65] - - - - no no 

24 [69] - - - - no no 

25 [72] - - - - no no 

26 [18] - - - - no no 

- = no PT reaction; +/-, +, ++, +++ = doubtful, distinct, strong and very strong PT 

reactions; * Local erythema specifically around metal containing dental crowns. Ni = Nickel, 

Pd = Palladium, Cr = Chromium, Co = Cobalt, Au = Gold, Hg = Mercury, Mo = Molybdenum.  
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Table 3.3 Patch test (PT) results to Pd dichloride (1% PdCl2), sodium 

tetrachloropalladate (3% Na2PdCl4), and Ni sulfate (5% NiSO4) in the metal-

allergic patient group, specified per patient.  

 

[Patient code] PdCl2 Na2PdCl4 NiSO4 Reactivity to  

Cr/Co/Au/Hg/Mo 

Atopy

 

Oral  

erythema* 

Previous PT 

Pos Reactions** 

27 [55] ++ +++ +++ Co + no no Ni 

28 [100] ++ ++ ++ - no no Nd 

29 [67] ++ ++ ++ - no no Nd 

30 [58] ++ + ++ Co +/- no no Ni 

31 [101] ++ + + - no no Nd 

32 [103] + ++ +++ Cr +/- no yes Ni 

33 [66] + ++ ++ Cr +, Co ++ yes no Nd 

34 [107] + ++ ++ Hg +/- no no Nd 

35 [87] + + ++ Co ++ no no Nd 

36 [93] + + - - no no Nd 

37 [95] + +/- +/- Cr +/-, Hg +/- yes no Ni 

38 [12] +/- ++ ++ Hg ++ yes no Ni 

39 [46] +/- ++ ++ Co +/- no yes Ni 

40 [99] +/- + + Hg + no no Nd 

41 [57] +/- - - - yes no Au, Cu 

42 [23] - ++ ++ Co +/- no no Ni 

43 [61] - ++ ++ Co + no yes Ni, Pd, Au, Co, Ag 

44 [24] - ++ + - yes yes Ni 

45 [88] - + + Hg ++, Mo + no no Au, Pt 

46 [98] - +/- +/- - no yes Nd 

47 [29] - +/- ++ - no no Ni, Hg, Au 

48 [25] - +/- - - no no Ni, Pd, Cr, Co, Hg 

49 [80] - - ++ - no no Nd 

50 [82] - - + Cr +/- yes no Ni 

51 [102] - - + - yes yes Nd 

52 [74] - - - Cr+ yes no Cr 

- = no PT reaction; +/-, +, ++, +++ = doubtful, distinct, strong and very strong PT 

reactions; Nd = not done. * Local erythema specifically around metal containing dental 

crowns. ** Data obtained from anamnesis or allergy passport; therefore no further details 

are available. Ni = Nickel, Pd = Palladium, Cr = Chromium, Co = Cobalt, Au = Gold, Hg = 

Mercury, Mo = Molybdenum, Ag = Silver, Cu = Copper. Atopy = hay fever/asthma.  
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Table 3.4 Spearman's coefficient of rank correlation (Rho) between patch test results to 

nickel sulfate (5% NiSO4) and palladium dichloride (1% PdCl2 and sodium 

tetrachloropalladate (3% Na2PdCl4) 

 

 NiSO4 vs. PdCl2 NiSO4 vs. Na2PdCl4 

Sample size 52 52 

Spearman’s rank correlation (Rho)  0.61 0.78 

Significance level p<0.001 p<0.001 

95% Confidence Interval for Rho 0.41 to 0.76 0.65 to 0.87 

 

Table 3.5 Statistical characteristics of Pd dichloride (1% PdCl2), sodium 

tetrachloropalladate (3% Na2PdCl4), and Ni sulfate (5% NiSO4) with metal-

allergic anamnesis as reference. 

  

 PdCl2 Na2PdCl4 NiSO4 

Sensitivity (%) 42 58 65 81 77 85 

95% confidence interval (%) 23-62 39-77 47-84 66-96 61-93 71-99 

Specificity (%) 96 96 92 81 92 92 

Negative predictive value (%) 63 69 73 81 80 86 

95% confidence interval (%) 47-78 54-85 57-88 65-96 65-95 72-99 

Positive predictive value (%) 92 94 89 81 91 92 

Accuracy (%) 69 77 79 81 85 88 

Italic numbers represent values when doubtful reactions are evaluated as negative.  

Bold numbers represent values when doubtful reactions are evaluated as positive 

 
3.5 Discussion 
 
The selection of patient groups for analysis of the sensitivity and specificity of metal 
test salts for patch testing presents a conundrum. This certainly holds true for Ni and 
Pd as the primary base metal allergens. A history of reactions to inexpensive 
jewellery may not be a perfect indicator of nickel sensitization (14, 15), and specific 
data on historical reactions to individual metals, notably Ni and Pd, are in fact 
impossible to retrieve. Here, in the non-allergic control group, 3 participants showed 
positive reactions to Ni and/or Pd and 2 others showed doubtful reactions. These 
results confirm the inadequacy of clinical history in defining this type of control 
group. Nevertheless, all positive controls showed at least a doubtful reaction to Ni, 
Pd, or Cr. The use of a history of metal allergy as a ‘gold standard’ with which to 
determine the sensitivity and specificity of Pd sensitization could be debated, but is 
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considered to be acceptable, owing to the apparent cross-reactivity between Ni and 
Pd, as discussed in the introduction. However, the results for test parameters such as 
sensitivity, specificity and test accuracy in Pd sensitization testing must be 
interpreted cautiously. Despite this caveat, the results of the present study are in line 
with preliminary findings suggesting the superiority of Na2PdCl4 over PdCl2 as a test 
allergen for Pd sensitization testing. However, the increase in the number of positive 
Pd patch test results with the use of Na2PdCl4 is less marked than the nine-fold 
increase found in the earlier study (11). Retrospectively, this may be explained by 
the fact that a considerable number of consecutive patients tested in that study were 
referred from the Department of Oral Diagnostics of the ACTA. These patients are 
often suspected of having Pd allergy, resulting in an overrepresentation of Pd-
sensitized patients, magnifying the difference between the Pd test salts. The clinical 
relevance of the increased numbers of positive Na2PdCl4 reactions in the metal-
allergic group was emphasized by the finding of only two positive reactions in the 
non-allergic test group. One of these (patient code 1[54]) was accompanied by a 
similarly strong PdCl2 reaction, as well as a positive Ni patch test reaction. This 
participant was male, did not wear jewellery, and did not have any piercings. It is of 
note that he had a great number of palladium–silver–copper dental restorations 
(data not given), which are notorious for their low electrochemical corrosion 
resistance (16, 17). Most likely, therefore, he had been sensitized at a subclinical 
level. Next, in the metal-allergic group, 7 more participants (27%) showed distinct or 
doubtful Pd reactivity with the new Pd test salt than with PdCl2. It is of note that 
most of these participants had earlier tested positive for Pd and/or Ni as the test 
allergen, and 6 of these 7 participants (86%) showed a distinct or doubtful reaction 
to Ni. The clinical relevance of positive reactions to the new Pd test salt is also 
supported by the finding that positive Na2PdCl4 reactions correlate even stronger with 
Ni allergy than positive PdCl2 reactions (rho = 0.78 and rho = 0.61, respectively) 
(Table 3.4). As outlined above, this strong correlation may derive not only from 
frequent concomitant sensitization, but also from the extensive molecular cross-
reactivity of the metals at the level of T cell recognition of metal-modified human 
leukocyte antigen class II molecules. However, cross-reactivity is incomplete, and 
mono-responders are seen for both metals, arguing against simply deleting one of 
the metal salts from patch test panels. Among all Ni and/or Pd responders when 
doubtful reactions were considered to be positive and negative respectively, 9/30 
(30%) and 8/25 (32%) reacted to Ni or Pd only. Earlier in vitro studies have also 
shown that not all Ni-sensitive T cell clones react to Pd (8). Given the considerations 
regarding group selection as discussed above, the statistical characteristics for skin 
tests with both the new Pd salt and NiSO4 are very good (Table 3.5), especially 
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considering the fact that, in calculating the parameters, the three outliers in both 
groups were not excluded. Thus, the apparent better sensitivity of Na2PdCl4 than of 
PdCl2 does not translate into poorer specificity, and therefore results in better 
accuracy. Further statistical analyses were performed to identify differences between 
the two sensitivities. When doubtful reactions were considered to be positive and 
negative, respectively, P-values were calculated as p= 0.0684 [t = 1.862; degrees of 
freedom (d.f.) = 51] and p= 0.0919 (t = 1.718; d.f. = 51). The near-significant 
results support the conclusion that Na2PdCl4 is superior for metal sensitization 
testing. Thus, it can be expected that more Pd-sensitized patients will be identified 
by Na2PdCl4 than by PdCl2, especially among dental patients suffering from oral 
allergies (2). Because of the high specificity for both Ni and Pd salts, false-positive 
results will be rare. A larger-scale study is necessary to determine significance. Patch 
testing invariably results in appreciable numbers of doubtful reactions; this was also 
the case here with all three primary test salts. However, for PdCl2 and NiSO4, all 
doubtful reactions occurred in the metal-allergic group, which would favour 
interpretation of these reactions as positive rather than as negative. In fact, for both 
PdCl2 and NiSO4, all statistical characteristics were equal or improved when doubtful 
reactions were interpreted as positive (Table 3.4). Therefore, it is advisable to take 
doubtful reactions more seriously in daily practice, and further investigate possible 
clinical relevance, notably regarding oral exposure to dental alloys, as this source of 
exposure is easily overlooked. For Na2PdCl4, however, decreases in specificity and 
positive predictive value were observed, owing to the three doubtful reactions in 
non-allergic individuals. It is of note that 1 of these participants (patient code 3[45]) 
showed a distinct reaction to Ni and had Ni-containing intraoral orthodontics retainer 
wires (data not given). The other 2 participants (patient codes 4[51] and 5[85]) 
showed doubtful reactions to Co, Mo, or Hg. Interestingly, these metals are more 
likely to be associated with dental materials than with skin-related consumer 
products. None of these 3 participants had an atopic constitution, in terms of hay 
fever and asthma. Again, these results support the interpretation of doubtful 
reactions as positive rather than as negative, or at least the performance of careful 
clinical follow-up. Nevertheless, a slightly lower concentration of Na2PdCl4 may be 
considered. Finally, it is important to translate the results of this study to a broader 
medical platform. As Ni is a well-known sensitizer, its use in biomedical devices is an 
issue of debate throughout many medical disciplines (18, 19). Lately, it has been 
suggested that Pd might be a safe alternative to Ni as an alloying metal in biomedical 
devices (20). However, the results of this study discourage this suggestion. First, the 
increased sensitivity of Pd sensitization patch testing provided by the introduction of 
Na2PdCl4 as a test allergen shows that the prevalence of Pd sensitization is generally 
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underestimated. Second, cross-reactivity between the metals in the range of 77–
89%, depending on the direction of cross-reactivity and the interpretation of doubtful 
reactions, makes the replacement of Ni by Pd particularly unsuitable. In conclusion, 
3% Na2PdCl4 pet. is a superior test salt than the commonly used 1% PdCl2 aqua for 
Pd patch testing, as negative and positive predictive values and test accuracy are 
substantially increased. The results also show great concordance between Ni and Pd 
test results, in line with frequent molecular cross-reactivity between both metals. 
However, statistical significance was not reached, suggesting that a larger-scale 
study is necessary to definitively justify the introduction of Na2PdCl4 as an alternative 
Pd test salt to PdCl2. Pd exposure from dental alloys has to be considered when 
positive patch test reactions to Pd and/or Ni are found. As Pd sensitization might be 
underestimated, owing to the poor reactivity to PdCl2 in patch testing, and its 
prevalence is now starting to equal the prevalence of Ni sensitization, it is important 
to include Na2PdCl4 in dental metal test series, if not in the baseline test series. 
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