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ABSTRACT

Background: In 2007 the International Psoriasis Council considered palmoplantar pustulosis (PPP) a
condition separate from psoriasis, and several authors maintain that PPP is a reactive process to metal
contact allergies independent from psoriasis.
Objectives: To evaluate the frequency of allergies and psoriasis in patients with PPP and to determine
the role of allergens in PPP.
Methods: A systematic search of the English databases (PubMed and Web of Science) from January
1964 to August 2018 to identify all patients affected by PPP and allergies and/or psoriasis.
Results: In total, 16 publications describing a total of 519 patients with PPP were evaluated and 122
cases of concomitant PPP and metal allergy were found. The frequency of allergies among patients
with PPP was 22.7%; between the identified allergens, 84.3% of cases correspond to metal allergies.
In 65.1% of metal allergies, an improvement in PPP was seen after withdrawal of contact. The concomitant presence of psoriasis was recorded in 18% of the cases.
Conclusion: There is some evidence to support the association of PPP with metal allergies but also
with psoriasis, suggesting the role of metal allergens as a trigger factor in patients with PPP.

Introduction

the condition under the name of PPP and classified the disease

Palmoplantar pustulosis (PPP) is a chronic inflammatory

the middle of an endless debate regarding the etiology and the

condition characterized by the recurrent appearance of crops

possible association with other diseases [1-4]. Several authors

of sterile pustules on the palms and soles, in conjunction with

have suggested that PPP should be regarded as a separate

erythematous keratotic lesions that tend to crack, causing

entity and not a clinical variant of psoriasis despite the pres-

bleeding and pain [1-4]. Since 1930 when Barber described

ence of certain phenotypes common in both diseases [4-8],
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as a local pustular variant of psoriasis, this entity has been in
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Figure 1. Overview of the Research Strategy. SAPHO = synovitis, acne, pustulosis, hyperostosis,
andosteitis. [Copyright: ©2019 Brunasso Vernetti et al.]

and in 2007 the International Psoriasis Council considered

Literature Search and Selection of Studies

PPP as a condition separate from psoriasis [9].

We performed a systematic search of English databases

In the last 15 years many authors have considered PPP as

(PubMed and Web of Science) from January 1964 until

a reactive process (a subtype of systemic contact dermatitis)

August 2018, using the following key words and MeSH

because of the numerous reports available in the literature

terms: “palmoplantar pustulosis,” and/or “palmoplantar,”

that link PPP to metal allergies (nickel, iron, cobalt, zinc, and

and/or “pustulosis,” and/or “psoriasis,” and/or “palms and

copper), and such association has driven many dermatologists

soles,” and/or “patch test,” and/or “contact allergy,” and/or

to ignore the possible concomitant presence of psoriasis in

“contact dermatitis,” and/or “metals,” and/or “psoriasis,”

patients with PPP [10-12].

and/or “acropustulosis,” and/or “pustulosis palmaris et plan-

In the literature, there are different isolated reports of
the association of PPP and allergies, but well-designed studies are missing. Motivated by these controversial issues, we
performed this systematic review to assess the association
between PPP and allergies.
In the current article we present a systematic literature
review that identifies all cases reported of PPP patients with
a concomitant contact allergy (identified by a positive patch
test and/or by an aggravation of the PPP related to a contact
allergy and/or patients in whom the elimination of dental
alloys or devices containing metals brought to complete
remission of the PPP). We also evaluated in the identified cases
the concomitant presence of psoriasis, if available.

taris,” and/or “nickel,” and/or “zinc,” and/or “cobalt,” and/
or “platinum,” and/or “tin,” and/or “iron,” and/or “mercury,”
and/or “copper,” and/or “chromium,” and/or “palladium.” No
exclusion criteria were applied.

Data Extraction and Quality Assessment
Three reviewers (A.B.V., C.P., and C.M.) independently
screened all the identified studies and any disagreement
was discussed and resolved. Because of the quality of the
observational studies included (no cohort, nor case-control
or cross-sectional studies) it was not possible to perform a
meta-analysis.

Results

Methods

We identified 506 reports; 50 were assessed for eligibility

We followed the Meta-Analysis of Observational Studies in

present systematic review. The overview of the research

Epidemiology (MOOSE) guidelines during the present sys-

strategy is illustrated in Figure 1 [1-6,8-17]. The majority

tematic literature review. No ethical approval was requested.

of the articles retrieved are case series, case reports, and ret-
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and only 16 publications fulfilled the requirements for the
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rospective observational studies. Well-designed prospective

patch testing was reported; all were patients with metal con-

studies in which patients affected by PPP are concomitantly

tact allergies (platinum, tin, copper, nickel, cobalt, iron, and

tested for contact allergies are missing. Publication biases

palladium) [9,12,14].

and selective reporting within studies were identified; the

Data regarding concomitant psoriasis and PPP were avail-

majority of PPP studies do not report concomitant allergies

able in 7 publications concerning 428 patients affected by

or patch test results (and were not included) and the stud-

PPP; in 77 of such cases the presence of concomitant psoriasis

ies analyzed in the present systematic review were prone

(mild to moderate plaque psoriasis and/or nail psoriasis and/

to report a positive correlation between PPP and allergies.

or psoriatic arthritis) was reported and in 4 cases family his-

One hundred twenty-two cases affected by PPP and contact

tory of psoriasis was recorded [1-3,8,10,17]. The frequency of

dermatitis or metal allergy between the years 1964 and 2018

psoriasis in the available data regarding patients affected by

were identified [1-6,8-17]. The patients were evaluated for

PPP and allergies was 18%, but in 115 cases the concomitant

the following variables: disease, sex, smoking habits, allergy

presence of psoriasis in patients with PPP was not recorded.

type, patch test result (positivity and allergen), improvement
of PPP lesions after allergen avoidance (permanent or partial
improvement), exacerbation of PPP lesions after patch test,
and concomitant psoriasis (psoriasis vulgaris, nail psoriasis,
and/or psoriatic arthritis).
The patients identified were 519 in total, 105 males and
395 females, but in 19 cases sex data were not available.
For those with available sex data, males comprised 21%
(105/500) and females 79% (395/500) of the whole cohort
(Table 1). Data regarding smoking (previous or active) were
available in fewer than 50% of the records and are not
included in this analysis.
Positive patch tests were recorded in 121 of 519 (23.3%)
patients. Metal allergens (chromium, mercury, platinum, tin,
copper, nickel, cobalt, zinc, iron, gold, iridium, molybdenum,
and palladium) were reported in 67 cases (55%), and another
4 cases presented high blood mercury levels that improved
PPP after diet changes and/or chelation [10]. One patient
presented with concomitant PPP and irritant dermatitis. In
19 cases contact allergies were due to different allergens
(neomycin, formalin, benzyl salicylate, colophony, Eucerin,
turpentine, p-phenylenediamine, fragrance mix, cinnamic
aldehyde, and balsam of Peru), and in 35 cases (28.9%)
allergic reactions were reported without the specific allergen
[1-6,8-17]. In summary, in 67 of the 86 cases the allergens

Discussion
After extensive review we found 519 PPP patients evaluated
for contact allergies; 23.5% were affected by both PPP and
contact allergies. In 28.7% of the cases, the allergen was not
reported and metal allergies were identified in 55% of the
patients. Considering that in only 86 cases of PPP and contact
allergies the allergen was described, 67 of such cases (78%)
had metal allergies while in only 19 (22%) contact allergy
was associated with other nonmetallic allergens. Of interest, 4
other cases of high blood levels of mercury and PPP improved
after diet and/or chelation, suggesting a close relation between
metal exposure and PPP [10]. Considering only the 28 out
of 48 cases (58.3%) of metal allergies or high blood mercury
levels (excluding 3 cases of nonmetal allergies, see Table 1),
an improvement in PPP was seen after withdrawal of contact
and/or diet change or chelation, suggesting that patients
affected by PPP and metal allergies may benefit from allergen
contact withdrawal [1-6,8-17]. Other supporting evidence for
the role of metal allergy in PPP regards the exacerbation of
PPP lesions after patch test (effect only described with metals
and not with other allergens) [9,12,14]. Our data support
and confirm the frequency of allergic sensitization in patients

were metals corresponding to 78% (67/86), while in 22%

with PPP (121/519: 23.3%) previously reported in a study

(19/86) other allergens (not metals) were described.

conducted with 248 patients with PPP (allergic sensitization

In 10 publications regarding 48 patients affected con-

frequency of 15.3%) [1].

comitantly by PPP and allergies, data about improvement

On the other hand, in the same cohort of patients it was

after allergen withdrawal were available [6,8,9-17]. In 31 of

possible to establish the concomitant presence of psoriasis in

these 48 patients, permanent/definitive improvement of PPP

18% of the patients with PPP. It is notable that in the 121

was seen after allergen withdrawal (in 28 of 31 cases metals

patients found to have concomitant PPP and allergies, the

were identified as the causative allergen and the source was

presence of psoriasis elsewhere in the body was evaluated

mainly from dental amalgams: chromium, mercury, plati-

and reported in only 45% of cases [1-4,8,10,15,17]. This pso-

num, tin, copper, nickel, cobalt, and zinc) [9-17]. Partial PPP

riasis frequency in PPP is lower than the known prevalence

improvement was observed in 7 cases (not related to metal

of psoriasis in patients with PPP (approximately 33.5%),

allergies), while in 8 cases no improvement was observed after

but this finding probably represents a collection bias of the

allergen avoidance [8-16] and in 2 cases an improvement was

studies selected for the present systematic review that can be

described but it was not clear whether it was permanent or

attributed to the fact that many authors consider PPP a form

partial [17]. In 9 cases an exacerbation of PPP lesions after

of contact allergy and ignore the concomitant presence of
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Table 1. Description of Contact Allergies and/or Metal Exposure
and Psoriasis in Patients Affected by PPP

First Author, Year

No. of PPP
Patients
(M/F)

Ashurst, 1964 [1]

43 (5/38)

Enfors, 1971 [2]

No. of Patients
Improved
After Allergen
Withdrawal
(Permanent,
Partial, or
Absent)

No. of Patients With
Eczema (Type)

1 (nickel dermatitis),
1 irritant dermatitis

Exacerbation
of PPP After
Patch Test

No. of Patients
With Psoriasis
(Skin or Nails)

NA

NA

1 (skin)
6 (nails)

248 (56/192) 38 (NA)

NA

NA

34 (14%)

Thomsen, 1973 [3]

40 (8/32)

2 (Co)
1 (Ni)
1 (neomycin)
1 (formalin)
1 (benzyl salicylate)

NA

NA

12 (skin and/or
nails)

Fransson, 1985 [4]

7 (NA)

1 (Co chloride, balsam of NA
Peru, fragrance mix)

NA

60% (nails)

Pasic, 1989 [5]

8 (NA)

20% (1 patient)

NA

NA

NA

Nakayama, 1990 [6] 11 (2/9)

11 (Cr, Hg, Pt, Hg, Sn,
Cu, Ni, Co, Zn)

11 permanent

NA

NA

Yiannias, 1998 [8]

9 patients, 7 with
multiple positive patch
tests
4 (fragrance mix)
2 (cinnamic aldehyde)
2 (balsam of Peru)
1 (Ni)

7 partial
2 absent (1 Ni)

NA

2 mild psoriasis
(skin)
1 family history of
psoriasis

Nakamura, 2000 [7] 7 (3/4)

7 (Ni, Co, Pt, Sn, Fe, Pa)

2 NA

7 patients

NA

Dantzig, 2003 [10]

4 (NA)

4 (Hg)

4 permanent

NA

1 psoriasis

Yanagi, 2005 [11]

1 (F)

1 (Zn)

1 permanent

NA

NA

Wen, 2008 [12]

1 (F)

1 (Cu)

1 permanent

Yes

NA

Song, 2011 [13]

1 (M)

1 (Co)

1 permanent

No

NA

Ito, 2014 [14]

1 (F)

1 (Ni)

1 permanent

Yes

NA

Liu, 2016 [15]

2 (1/1)

1 (No + Co)
1 (Ni)

2 permanent

No

No/NA

Kouno, 2017 [16]

85 (23/62)

29 (10 Hg, 8 Ni, 8 Go, 7
Pa, 6 Sn, 5 Co, 5 Zn)
4(3 Cr, 2 Ir, 2 Mo)

3 permanent

NA

NA

Misiak-Galazka,
2018 [17]

39 (1/38)

12 (5 Ni, 1 Cr, 2 Co, rest
other allergens)

7/9 NA

NA

27% + 5% family
history

21 (5/16)

NA = not available; Co = cobalt; Cr = chromium; Cu = copper; Fe = iron; Go = gold; Hg = mercury; Ir = iridium; Mo = molybdenum;
Ni = nickel; Pa = palladium; Pt = platinum; Sn = tin; Zn = zinc.

psoriasis. The concomitant presence of psoriasis in patients

still considered a rare disease, in order to understand the role

with PPP is 10 to 25 times higher than in the general popula-

of allergies and/or metal exposure in such cases it would be

tion in different cohorts [18-21].

helpful in the future to report the association of PPP with a

There were several limitations concerning the quality of

number of factors, such as sex, age, smoking habits, patch test

the data found in the literature. The majority of the articles

results, presence of dental amalgams containing metals, type

included were case reports and case series; cohort or case-

of metal, outcome of PPP after allergen avoidance, presence

control studies are missing. In addition, significant hetero-

of other concomitant comorbidities, presence of psoriasis

geneity among reports was found. Considering that PPP is

elsewhere in the body, and presence of psoriatic arthritis.
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After the extensive review we conducted, we can conclude that there is enough evidence to support some sort of
association between PPP and metal allergies in a subgroup
of patients; data regarding the improvement of PPP after
allergen avoidance confirms such a link. Unfortunately, the
frequency of contact allergy among PPP patients that we were
able to calculate needs to be considered with caution because
of the presence of publication biases. In fact, several authors
reported metal allergies as the cause of PPP or classified PPP
as a reactive process or a form of allergy, ignoring the possible
coexistence of psoriasis and forgetting the possibility that
koebnerization (isomorphic response) that may occur in allergic contact dermatitis might explain the association of PPP
with contact eczema [22]. Exacerbation of PPP after metal
patch test has been reported in 7 patients, with improvement
in 2 cases after dental amalgam removal, confirming the
trigger role of contact allergens [11]. Moreover, the onset of

Conclusions
We believe that such findings cannot be ignored, making PPP a
particular condition with a specific epidemiological presentation and with a precise genetic background but closely related
to psoriasis, also in cases in which the role contact allergic
reactions, mainly metal exposure, represents a key factor.
Of interest, the European Rare and Severe Psoriasis Expert
Network (ERASPEN) in 2017 agreed that there is insufficient
evidence-based proof to support the classification of pustular
psoriasis in 3 groups: PPP, generalized pustular psoriasis, and
acrodermatitis continua of Hallopeau. The association of PPP
and psoriasis vulgaris remains in debate [28].
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