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Abstract

Objective: To examine the reasons for resistance to treat-
mentin cases of palmoplantar psoriasis, and also to compare
the frequency of delayed-type hypersensitivity to common
sensitizers with those cases of psoriasis without palmoplan-
tar involvement. Subjects and Methods: One hundred and
three patients with resistant palmoplantar psoriasis were ex-
amined for a possible drug reaction, fungal infection or con-
tact allergy. Patch testing was done for another 100 patients
with psoriasis vulgaris without palm and sole involvement.
X2, Fischer’s exact test, Mann-Whitney U test and logistical
regression analysis were done using SPSS 15.0. Results: Of
the 103 patients with resistant palmoplantar lesions, 26
(25.24%) had a positive patch test to at least one of the test-
ed allergens, 6 (5.8%) had psoriasiform spongiotic dermatitis
on biopsy, 5 (4.8%) reported exacerbation after starting bio-
logic therapy and 3 (2.9%) were potassium hydroxide posi-
tive in the sole lesions. In comparison, of the 100 patients

with no palm or sole lesions, 11 (11%) had a positive patch
test to at least one of the allergens. There was a direct rela-
tionship between the increase in the prevalence of dermati-
tis and the duration of psoriasis. There was no correlation
between the clinical type of psoriasis and patch-test positiv-
ity. Conclusion: Secondary fungal infection, allergic contact
dermatitis to topical agents orcommon allergens, or at times
an unusual reaction to the antipsoriatic therapeutic agents
sometimes led to treatment failure in patients with psoriasis
vulgaris with palmoplantar lesions. Also, psoriasis patients
with palm and sole lesions tended to have higher rates of
contact hypersensitivity than patients without lesions on

their palms and soles. ©2014 S. Karger AG, Basel

Introduction

Psoriasis is a common chronic T cell-mediated inflam-
matory disease that frequently presents as long-lasting,
sharply defined, raised, dull red, scaly plaques, mostly on
the extensor prominences and scalp. It is considered an
immunological disease, which is characterized by dermal
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inflammation with secondary epidermal hyperplasia [1].
Unfortunately, no permanent remedy for this disease has
been found. However, the spectrum of therapeutic mo-
dalities for temporary remission of this disease continues
to expand [2]. Typically, topical agents are the first-line
therapy for most psoriasis patients. Even in the few pa-
tients in whom topical agents are not the first choice, they
are still used as an adjuvant.

Palmoplantar lesions in psoriasis are usually very re-
sistant to treatment [3]. This could be due to the greater
thickness of the involved skin, which makes it difficult for
the topical agents to penetrate, or koebnerization trig-
gered by repeated trauma (seen in about 50% of cases).
Because of the recalcitrant nature, easy visibility and loca-
tion on functionally exposed parts, the condition can lead
to disability [4] and significant psychological effects [5, 6]
in many patients. The relationship between psoriasis and
allergic contact dermatitis (ACD) is still a matter of argu-
ment. Several studies [7-10] have shown that patients
with psoriasis have a higher incidence of ACD to com-
mon sensitizers, as well as to the topical agents used for
treatment. However, there are a few studies which have
shown contrasting results and have concluded that the
rate of patch-test positivity is reduced in patients with
psoriasis [11, 12]. Nevertheless, extended and excessive
use of numerous topical agents to treat resistant lesions
on palms and soles does make these patients susceptible
to developing contact hypersensitivity to the topical
agents. In addition, the location of the lesions also in-
creases the risk of sensitization to other common contact
sensitizers due to an altered skin barrier. Recently, bio-
logical drugs used for the treatment of psoriasis have been
shown to result in psoriasiform dermatitis on palms and
soles [13, 14], which, when not recognized, may be mis-
taken for psoriasis. Furthermore, there are a few case re-
ports of the occurrence of new lesions of psoriasis after
starting biologic therapy in patients with inflammatory
bowel disease [15] or even in cases of psoriasis [16]. Also,
the prolonged use of topical steroids on soles can lead to
secondary fungal infections [17].

ACD is characterized by a complex immunological
mechanism which presents as a delayed (48-96 h) type IV
hypersensitivity reaction, primarily mediated by T and
antigen-presenting cells. Contact hypersensitivity con-
sists of two distinct phases, a sensitization phase and an
elicitation phase. The sensitization phase includes the
events following first contact with a hapten, by which an
individual becomes sensitized due to the development of
immunological memory. The sensitization phase is usu-
ally symptomless and typically lasts about 10-15 days.
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The elicitation phase begins when a sensitized individual
is reexposed to the hapten, and memory T cells are re-
cruited to the skin leading to clinical manifestation of
ACD; this phase typically takes 72 h, but this may vary
(18, 19].

Patch tests consist of a series of properly formulated
low-molecular-weight substances (hapten) diluted in a
solid or aqueous vehicle and contained in small reservoirs
on a support that is kept in place by an occlusive plaster
in order to confirm contact with the skin for 48 h. The
ACD is a delayed hypersensitivity, as the reaction tends
to present 48-96 h after the contact of the hapten, but
even further delays of up to 3 weeks have been noticed
[20, 21].

The current study was conducted to evaluate the causes
of treatment failure of palm and sole lesions in psoriasis
patients. A further aim was to compare the rate of contact
hypersensitivity in psoriasis patients with palm and sole
lesions with those without any such lesions.

Subjects and Methods

Of the total of 1,019 patients with psoriasis who had consulted
the Dermatology Outpatient Clinics, Farwaniya Hospital, Ku-
wait, between January 2011 and January 2013, 103 (10.1%) com-
plained of persistent or new lesions on their palms and/or soles
while on treatment for at least 4 weeks. These 103 patients con-
stituted group A (62 male, 41 female). The diagnosis of psoriasis
was made mostly on the basis of clinical examination, and only
in a few difficult cases was dermatopathologic correlation re-
quired. A dermatologic examination was done on the first visit to
estimate the type and extent of psoriasis. Based on the clinical
pattern, these patients were divided into 3 subgroups: psoriasis
vulgaris (n = 42; 23 male, 19 female), guttate psoriasis (n = 16;
9 male, 7 female) and inverse psoriasis (n = 45; 30 male, 15 fe-
male). The age range was 15-71 years, with a median value of
37.7. The following basic data were noted in all the 103 patients:
age, sex, present occupation, histories of atopy, contact dermati-
tis, topical skin care, cosmetic usage, medications and use of
gloves. All 103 patients were also evaluated for fungal infection,
drug reaction and contact hypersensitivity using a potassium hy-
droxide (KOH) test, biopsy of the lesion using 5-mm disposable
punches and a patch test.

In addition, 100 patients with psoriasis (group B; 51 male, 49
female) seen during the same period in our outpatient clinics, who
did not have involvement of the palm and sole, were also patch
tested. They constituted the control group. Patch testing in these
patients was also done using the same guidelines as previously de-
scribed.

A written informed consent was obtained from all the patients
before the patch test was carried out. Exclusion criteria were pso-
riasis on the back, which makes patch testing difficult, pregnancy,
pustular psoriasis and treatment with systemic corticosteroids, cy-
totoxic or immunosuppressive agents. All these patients were
patch tested on the upper back according to international stan-
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Table 1. Demographic and clinical details of the patients in both groups

Factors Group A Group B p value
(n=103) (n=100)

Mean age, years 37.43 36.33 n.s.
Sex (M/F) 62/41 59/41
Mean age at presentation, years 33.63 31.51 n.s.
History of contact sensitivity, n 3(2.9%) 2 (2%)
Clinical type of psoriasis

Plaque, n 42 (23/19) 43 (27/16)

Guttate, n 16 (9/7) 15 (7/8)

Inverse, n 45 (30/15) 39 (22/17)
Mean PASI scores 4.34 4.22 n.s.
Patch-test positive, n 26 (11/15;25.24%) 11 (4/7; 11%) <0.001

Where relevant, results are divided by sex (M/F). n.s. = Not significant; PASI = psoriasis area and severity

index.

dards and using the following series: the TRUE Test series (TRUE
Test®, MEKOS Laboratories ApS, Hillerod, Denmark) panels 1
and 2, and a topical psoriasis treatment patch-test series, including
a corticosteroid series.

The TRUE Test (thin-layer rapid-use epicutaneous test) is a
ready-to-use patch-test system for diagnosis of ACD. TRUE Test
series were applied directly. The psoriasis patch-test series were
prepared in collaboration with the Department of Pharmacy or
tested ‘as is’ and applied using Finn Chambers for occlusion. All test
results were read after 2 and 3 days, and the corticosteroid series
were read again after 5 days. The tests were scored as follows: red-
ness, +; redness and papules, ++; redness, papules and vesicles,
+++, and reaction with eczema beyond the boundary of the test
area, ++++.

The patients were instructed to wear the patch-test panels for a
minimum of 48 h without removing them, and were instructed not
to get the test area wet (e.g. with water or sweat). Reactions were
monitored on the day the patch was removed after 48 h (day 2),
then at 96 h (day 4), and the corticosteroid series were read again
after 5 days. Suspicious reactions, showing persistent reactions of
the same or an amplified score on day 7 or later, were considered
allergic and were counted.

A complete clinical history based on the test result and evalua-
tion of the patient’s chemical surroundings was done for the cor-
rect assessment of relevance. Irritant reactions were diagnosed by
the typical clinical criteria and were excluded.

Patients were not allowed to apply any topical agents to the
patch-test sites for 1 week before the application of the test. Only
emollients were allowed to be used on the test area for at least 3
days before testing, while systemic therapy and phototherapy were
stopped 1 week before the test commenced. Any patient who had
a positive reaction was given advice about the contact substance,
with information on avoidance and protection.

Statistical Analysis
x? and Fischer’s exact tests were used to compare the categori-
cal data, represented as numbers and percentages, and the Mann-
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Whitney U test was used to compare continuous data, summarized
as means and ranges between the two groups. A logistical regres-
sion model was used to test the association between various demo-
graphic factors and clinical characteristics. The SPSS statistical
software package (v.15.0) was used for the analysis of the data.

Results

Of the 103 patients, involvement of both palms and
soles was seen in 67 (65%), only palms in 14 (13.6%), and
only soles in 22 (21.3%). Fifteen (14.5%) patients had ve-
siculopustular lesions on their palms and/or soles. The
demographic profile of the patients is shown in table 1.
Potassium hydroxide preparation examination was posi-
tive in 3 (2.9%) patients, and in all 3 it was positive in the
sole lesions. Skin biopsy was compatible with the clinical
diagnosis of psoriasis in 97 (94%), and in 6 (5.8%) patients
the biopsy revealed psoriasiform spongiotic dermatitis.
Of the 6 patients with histopathological psoriasiform
spongiotic dermatitis, 3 were positive after scraping for
fungus, and the other 3 were on biologic therapy. Of the
103 patients, 5 (4.85%) reported the appearance of lesions
on palms and/or soles after starting biologic therapy for
moderate-to-severe body lesions. Of these 5 patients, 2
were started on infliximab, 2 on adalimumab and 1 on
etanercept, respectively (fig. 1).

Out of the 103 patients in group A, 26 (25.2%) had a
positive patch test to at least one of the tested sensitizers.
There were more positive outcomes among females than
males (15 females, 36.5%, vs. 11 males, 17.7%). On further
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Total patients
(n = 103)

Fig. 1. Spectrum of causes of treatment fail-
ure identified in group A patients.

Patients with at least Patients with .

o ; Positive KOH
one positive patch- exacerbation after examination
test reaction starting biologic therapy (n = 3)

(n = 26) (n=5) -
| Infliximab
(n=2)

Adalimumab
(n=2)

Etanercept
(n=1)

analysis of patients in group A according to the clinical
type of psoriasis, we found that, of the 42 patients with
psoriasis vulgaris, 12 (5 male, 7 female) had one or more
positive patch test. Among the cases with guttate psoria-
sis, 3 (2 male, 1 female) had one or more positive patch
test. Finally, of the 45 cases with inverse psoriasis, 11 (4
male, 7 female) had one or more positive patch tests.

Of the 103 patients in group A, a past history sugges-
tive of contact sensitivity was present in 3 (2.9%), while of
the 100 patients in group B, this was the case for 2 (2%).
There was a direct relationship between the increase in
the prevalence of dermatitis and the time since the clinical
onset of psoriasis. Patients with a history of psoriasis of
more than 3 years were associated with a higher rate of
positive patch test compared with a shorter disease dura-
tion (p < 0.001; OR 0.581; 95% CI 0.494-0.684).

A summary of the substances that were positive in
patch tests is shown in table 2. There was no correlation
between the clinical type of psoriasis and patch-test posi-
tivity. The 5 most frequent sensitizers were nickel sulfate,
fragrance mix, p-phenylenediamine, coal tar, and black
rubber mix. Multisensitization was more frequent among
women. The mean psoriasis area and severity index in
patch test-negative psoriatic patients was 5.73, while the
mean psoriasis area and severity index in patch test-pos-
itive psoriatic patients was 4.28. The difference was not
statistically significant (p > 0.001).

The patch-test results in the comparative group of 100
patients of psoriasis without involvement of palms and
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soles revealed 11 patients with positive patch-test results
to at least one tested sensitizing substance. The details of
the patch-test results are presented in table 2.

Discussion

In this study, the frequency of psoriasis patients with
palmoplantar lesions who presented with contact hyper-
sensitivity to at least one contact was higher (25.2%) than
of those without palm and sole involvement (11%). This
tinding is within the previously reported range of 20-25%
of psoriasis patients having palm and sole involvement
(22, 23]. However, Fransson et al. [17] reported a lower
positive patch-test rate of 17%, while Lipozenci¢ et al. [24]
reported a much higher rate of 41.7% in psoriasis patients
with palmoplantar involvement, and a much lower rate of
6.6% for those without palm and sole involvement. The
most common contact sensitizers found in their study
were nickel sulfate, mercapto mix, balsam of Peru, potas-
sium dichromate, mercury mix and fragrance mix. How-
ever, few studies 7, 10, 25] have indicated that the site of
lesions displayed no correlation with patch-test positivity.

A probable explanation for the differences in these
studies could be the formation of new lesions in the course
of the disease, or the exacerbation of current lesions and/
or resistant treatment in some patients due to the asso-
ciation of local triggering factors that may include infec-
tions, drug reaction, contact dermatitis to common sen-
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Table 2. Details of the positive patch-test reactions in both groups

Name of test

Positive results, n

group A group B total
True test series
Nickel sulfate 13
Fragrance mix 13
Potassium dichromate 5

Cobalt chloride
p-Phenylenediamine

Thiomersal

Neomycin sulfate

Paraben mix

Colophony

Epoxy resin

Black rubber mix

Mercapto mix

Quinoline mix

Balsam of Peru

Wool alcohols (lanolin)
Formaldehyde

Caine mix

Ethylenediamine dihydrochloride
Thiuram mix

p-Tert-butylphenol formaldehyde resin
Mercaptobenzothiazole

Carba mix

Quaternium-15

Cl + Me-isothiazolinone (Kathon CG)

OO N O P OFHFHFHFONOONO OO~ U —~ DN\
SO OO OO HHOOODOHOOO WN W
SOV O R O HFHMFHMEF OWOONONDNO O~ WW

Psoriasis series

Salicylic acid (1%) in petrolatum 0 0 0
Coal tar (5%) in petrolatum 5 2 7
Daivonex cream (calcipotriol 50 mg/g) 0 0 0
Daivonex ointment (calcipotriol 50 mg/g) 1 1 2
Mometasone furoate (0.1%) 0 0 0
Clobetasol ointment (0.05%) 4 2 6
Betamethasone valerate (0.1%) 2 1 3
Daivobet gel (50 pg/g calcipotriol/500 ug/g betamethasone) 0 0 0
Daivobet ointment (50 pg/g calcipotriol/500 ug/g betamethasone) 0 0 0
Total 26 11 37

sitizers or even topical medications used to treat the dis-
ease. ACD has been reported to be one of the significant
factors, especially in cases with palmoplantar involve-
ment [24]. Higher rates of ACD in patients of psoriasis
with palmoplantar lesions could be due to a relatively
higher risk of exposure to contact sensitizers because of
the impairment of the cutaneous barrier function, leading
to increased probabilities for absorption and secondary
sensitization, and consequently to ACD. In this study,

Delayed Hypersensitivity in Resistant
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there was no significant difference in the frequency of
contact hypersensitivity between the patients with differ-
ent clinical scenarios of psoriasis, which is similar to the
study of Fleming and Burden [7].

The 6.4% finding of nickel sulfate as the most common
positive patch reaction in our study is similar to what has
been reported previously [7, 25]. Furthermore, fragrance
mix and coal tar were the other reactions in psoriatic pa-
tients, which is also consistent with other studies [7, 10,
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23]. Itis equally important to note that male psoriasis pa-
tients had a reduced reaction compared to female pa-
tients. A probable explanation could be that female pa-
tients were using more accessories and fragrance than
male patients, thereby confirming the previous study that
female psoriatic patients use many emollient creams and
ointments which frequently contain fragrances [10].

The finding that there was no association between the
severity of disease and patch-test reactivity confirmed the
study of Jovanovi¢ et al. [26], who also found no associa-
tion between positive patch-test and psoriasis severity.
Furthermore, the finding that the patch-test reactivity
was increased with the longer duration of psoriasis is sim-
ilar to that of Malhotra et al. [10], who observed a higher
incidence of positive patch-test results in patients with a
longer duration of disease (5 years). The patients with a
longer duration of disease in our cohort reported having
used a larger variety of medications than those with a re-
cent onset of disease, as was also reported by Laurindo
and Scheinberg [14]. There was a linear association be-
tween the increase in the frequency of dermatitis and the
time since the clinical onset of psoriasis [27].

Seven positive patch-test results were associated with
corticosteroid preparations. In many patients with Tlong-
standing’ psoriasis unresponsive to topical corticosteroid
therapy, contact sensitivity to corticosteroids was shown
to be consistent with a previous study [28]. The frequen-
cy of sensitization correspondingly increased with the
number of topical agents applied [27]. The extended use
of multiple topical medicaments for psoriasis increases
exposure to potential sensitizers. Contact sensitizers
might help in aggravating and/or maintaining psoriatic
lesions, particularly when mechanical factors are in-
volved, as part of the Koebner phenomenon [23]. Profes-
sion-associated psoriasis has been most commonly ac-
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