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respectively; psoriasis recurrences; and the use of both topical and systemic
drugs. Although not significant, a decrease in PASI was recorded in group 1 at
the end oftreatment and affer 3 and 6 months. Compared with group 2, there
was a significant change in delta-PASI, delta-PASI3, and psoriasis recurrences
in group 1 as well as a significant reduction in the topical use of drugs, both
cortisone and nonsteroid drugs. This is the first and preliminary study which
documented the eflicacy ofa specific protocol of liman bath heliotherapy in
psoriatic patients as documented by a reduction in delta-PASI and delta-
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Abstract

This study assessed the effects of liman peloid, followed by bath and heliotherapy in psoriatic patients at Cervia, Emilia, Italy. The
psoriatic patients were randomized into two groups: group 1 with 56 patients, treated with liman applications, bath, and heliotherapy,
and group 2 with 35 subjects, treated with mud-bath therapy using a clay peloid mixed with tap water and heliotherapy. Data was
collected for the following: psoriasis area and severity index (PASI); delta-PASI (difference between post- and pre-treatment PASI);
delta-PASI3 and delta-PASI6, 3 and 6 months after the end of treatment, respectively; psoriasis recurrences; and the use of both topical
and systemic drugs. Although not significant, a decrease in PASI was recorded in group 1 at the end of treatment and after 3 and
6 months. Compared with group 2, there was a significant change in delta-PASI, delta-PASI3, and psoriasis recurrences in group 1 as
well as a significant reduction in the topical use of drugs, both cortisone and nonsteroid drugs. This is the first and preliminary study
which documented the efficacy of a specific protocol of liman bath heliotherapy in psoriatic patients as documented by a reduction in

delta-PASI and delta-PASI3, a decrease in psoriasis recurrences, and use of topical drugs.

Keywords Psoriasis - Balneotherapy - Liman peloids - Heliotherapy

Introduction

Balneotherapy has been recently defined as a set of methods and
practices (bathing, drinking, and inhalation) which use natural
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Via Ferrata, 9a, 27100 Pavia, Italy

mineral waters, natural peloids, and natural sources of different
gases (CO2, H2S, and Rn) for medical purposes such as preven-
tion, treatment, and rehabilitation (Gutenbrunner et al. 2010).
Balneotherapy is widely used in the treatment of dermatological
ailments such as dermatitis, psoriasis, atopic dermatitis, vitiligo,
ichthyosis linearis circumflexa, acne vulgaris, contact dermatitis,
seborrheic dermatitis, chronic wounds, radiation dermatitis, my-
cosis fungoides, and epidermolysis bullosa (Huang et al. 2018).
The treatment for skin diseases comprises the use of heliotherapy
(controlled exposure to the sun) associated with balneotherapy in
the presence or absence of medical peloid (Boreham et al. 1995).
In particular, psoriasis is a common chronic immune-
mediated skin disease affecting approximately 7.4 million
people in the USA and approximately 125 million people
worldwide (Rachakonda et al. 2014). Traditional drugs for
the treatment of psoriasis have well-known clinical limitations
and various side effects. Equally, recent biological therapies
that have been approved have potential serious adverse effects
so that, even where the benefits outweigh the risks, the long-
term safety of these therapies necessarily requires constant
pharmacovigilance (Kaushik and Lebwohl 2018).
Balneotherapy emerged as an important treatment modality in
the 1800s, and several studies have since reported its use as a safe
and effective treatment for psoriasis (Even-Paz and Shani, n.d.).
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Both prospective and retrospective studies have demonstrated the
successful treatment of psoriasis using balneotherapy in the Dead
Sea (Katz et al. 2012; Talbott and Dufty 2015). The water of the
Dead Sea is extremely high in salinity and contains sulfides,
microorganisms, algae, and other bioactive materials that may
contribute to their therapeutic effects. Bathing in this hypertonic
salt solution, 320 g/L, allows Dead Sea minerals to penetrate
human skin (Huang et al. 2018). Previous results have demon-
strated the use of balneotherapy for psoriasis in Italy too. Several
studies performed at the Comano spa in the Trentino region have
demonstrated the efficacy of balneotherapy for chronic plaque
psoriasis; the use of photobalneotherapy has recently been shown
to be better than balneotherapy alone (Peroni et al. 2008). A
randomized placebo-controlled study performed using
arsenical-ferruginous water from Levico and Vetriolo, in the
Trentino region, produced a statistically significant decrease in
mild to moderate psoriatic lesions in 34 patients (Borroni et al.
2013).

The aim of this prospective, randomized clinical study was
to evaluate the short-term and long-term efficacy and safety of
a liman peloid application followed by bath and heliotherapy
versus control group (using a clay peloid mixed with tap water
and heliotherapy) in psoriatic patients at Cervia, Emilia, Italy.
The balneotherapy was repeated once a day for 18 days.
Recurrence of psoriasis as well as the topical and systemic
use of (steroid and nonsteroid) drugs were evaluated.

Patients and methods

This was a prospective, randomized open clinical trial.
Protocol authorization 3733/2015 1.5/103 (June 11, 2015).
This is a comparative study in which patients were random-
ized divided in two groups: group 1 (experimental group) or
group 2 (control group).

The primary endpoint was to compare the short-term and
long-term efficacy of liman peloid therapy, followed by bath
and heliotherapy, with the control group. The effects of
balneotherapy were assessed by analyzing the psoriasis area
and severity index (PASI), delta-PASI (PASI difference between
post- and pre-treatment, after an 18-day course of treatment),
delta-PASI3 (PASI difference between PASI-3 months and pre-
treatment), and delta-PASI6 (PASI difference between PASI-
6 months and pre-treatment) (Ring et al. 2015). In addition, the
time interval between the end of combined liman peloid bath and
heliotherapy and psoriasis recurrence was evaluated.

The secondary endpoint included reduction in drug use:
The number of patients using both topical and systemic drugs
was quantified. In addition, all the patients — using cortisone
or/and nonsteroid drugs (calcipotriol, moisturizing creams or
with urea, hyaluronic acid, sweet almond oil or cosmetics,
retinoids, cyclosporine, methotrexate) — were evaluated at
the end of this combined therapy.

@ Springer

Experimental design

Written informed consent was obtained from each patient (n =
91); they were randomized and assigned to group 1 (n =56) or
group 2 (n =35). In detail, the experimental design included a
group of patients (group 1) who were given a thin layer of
liman peloid (total body), followed by bath therapy in water
containing sodium chloride, bromide, and iodide (“Acqua
Madre”) in the presence of ozone. The therapeutic effects of
liman peloids are enhanced by lying on the sun terrace be-
tween 10 a.m. and 3 p.m., thereby combining the healing
properties of liman peloid therapy with the beneficial effects
of heliotherapy. The thermal therapy consisted of one treat-
ment for 18 days: a 40-min liman peloid application (40 °C); a
bath with total immersion in an individual bath tub lasting
20 min (38 °C); and heliotherapy with daily increments of
10 min to reach 1 h after 6 days, 2 h after 12 days, and a
maximum of 3 h after 18 days. The sun exposure occurred
during June—July—August (Krzyscin et al. 2012). Using the
same schedule, the control group of patients (group 2) was
submitted to mud-bath therapy using a clay peloid mixed with
tap water in the presence of ozone followed by the same
heliotherapy period.

This treatment is authorized by the Italian protocol (Aut.
Min. 400.9.20900.9.64.9/120245/748, April 20, 1961).

The patients were enrolled in collaboration with the
Department of Dermatology of the USL Romagna. Inclusion
criteria for study participation were age above 18 years with a
clinical or histopathological diagnosis of psoriasis, whether
chronic plaque psoriasis, guttate, inverse, palmoplantar, or
arthropathic psoriasis (quiescent or active). Patients with scalp
and nail psoriasis were also enrolled, as there were no limita-
tions linked to the psoriasis site. The severity of psoriasis was
not an exclusion criterion either, as subjects with mild, mod-
erate, or severe psoriasis, measured on the PASI scale, were
admitted, as well as patients able to understand the aim and
purpose of the study; patients who signed the informed con-
sent form participated in the trial.

Exclusion criteria: Patients with pustular psoriasis because
of infective risks; patients with decompensated chronic insuf-
ficiency of the main organs or systems; patients with severe
neuropsychiatric disorders; epileptic patients; patients with
severe hematological abnormalities; patients with systemic
lupus erythematosus or other diseases exacerbated by sun ex-
posure; patients with acute skin infections (viral and bacteri-
al); pregnant patients; patients with malignant neoplasms or
recent surgical outcomes; decompensated cardiopathic pa-
tients; patients in therapy with drugs that could alter the re-
sponse to the combined therapy.

On the day of admission (day 0), demographic data and
patient medical history (comorbidities) and previous treat-
ments for psoriasis were collected. The severity of psoriasis
was measured by a dermatologist using PASI; patients were
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asked to fill in a questionnaire about the use of drugs (corti-
sone and nonsteroid drugs). At the end of the 18-day treat-
ment, patients were evaluated by the same physician for PASI
test and adverse events. Three and 6 months after the end of
the treatment, the patients were evaluated again by the same
physician for PASI test, adverse events, and psoriasis relapses.
Psoriasis recurrence represents the period between the end of
thermal treatment and the onset of a relapse, this last defined
as a return of psoriasis to 50% of baseline identified by the
dermatologist visiting the patients in the follow-up.

Liman peloid and water analysis

Liman peloid analysis was performed after filtration by UNI
EN 14346:2007, method A.

Water analysis was performed using inductive coupled
plasma-mass spectrometry (ICP-MS) method. Analysis of
Cervia thermal water (“Acqua Madre”) demonstrated that this
is a mineral-rich salt water. The major components present in
this water were Mg, Na+, K+, Br, Zn, Ca2+, I, and bicarbon-
ates. The content of some elements such as Na, K, and Mg
was approximately of the same order of magnitude both in
“Acqua Madre” and Dead Sea water as reported in Table 1,
panel A (Nissenbaum 1977).

Liman peloid analysis is reported in Table 1, panel B: The
content of several components is comparable with that found
in Dead Sea black mud as reported by Abdel-Fattah and
Pingitore (Abdel-Fattah and Pingitore 2009). Levels of Al
and K were lower in liman peloids when compared with those
found in Dead Sea black mud; the content of other elements,
Ca, Ni, Cu, Zn, Cd, and Pb, was the same both in liman
peloids and Dead Sea black mud. In addition, using the data
previously published by Khlaifat et al. (Khlaifat, Abdelaziz;
Al-Khashman, Omar; Qutob 2010), also the content in SiO2
was comparable in liman peloid and Dead Sea black mud
(Table 1, panel B).

Statistical analysis
The differences between the groups with regard to anamnestic

features and outcomes were tested by Student’s independent
group ¢ test and the Pearson chi-square test. The differences

between pre- and posttreatment were assessed by the
Wilcoxon test for paired data; the delta variables, used to
assess the improvement between the groups, were assessed
by the Kruskal-Wallis test.

The timing of onset of relapse was studied using sur-
vival analysis techniques: Kaplan-Meier curve and log-
rank test.

The relationship between the onset of recurrence and the
characteristics of the patients was investigated using the ¢ test
for the independent groups and the chi-square test. The tests
were all two-tailed, and the significance threshold used was
0.05. The analysis was performed with the STATA 14.2 for
Windows software.

Results
Patients

A total of 91 patients were enrolled and randomized: in
group 1 (experimental group), 56 patients were assigned
to liman peloid application followed by bath therapy, and
in group 2 (control group), 35 patients were assigned to
mud-bath therapy using a clay peloid mixed with tap
water. Eighty-one (89%) patients completed the study,
and 79 (87%) patients returned the completed question-
naire after 6 months.

Table 1 reported the characteristics of patients, the percent-
age of topical and systemic treatments with cortisone and/or
nonsteroid drugs at the beginning of bath-heliotherapy and the
most relevant comorbidities in the two groups. The quantifi-
cation of patients under topical and systemic treatment with
cortisone and nonsteroid drugs was similarly distributed in
groups 1 and 2 (Table 2). The most common comorbidity
documented in this study was systemic hypertension as previ-
ously reported in psoriatic patients (Dauden et al. 2018).

There was no difference in skin phenotype between the two
groups (data not shown).

Although not significant, a decrease in PASI score was
measured in group 1 at the end of treatment and after 3 and
6 months as shown in Fig. 1 and Table 3. A greater delta-PASI
(p=0.0068) and delta-PASI3 (p =0.0055) were obtained in

Table 1 Comparison between

Cervia versus Dead Sea water Panel A

(mg/) (panel A) and Liman versus

Dead Sea mud (%) (panel B) Water HCO3
Cervia 280
Dead Sea 93
Panel B
Peloid Si02 Al
Liman 27.4 0.71
Dead Seamud 29.6 1.8

Br Ca I K Mg Na Zn
431 580 1.5 2600 10,000 49,000 26
4750 15,720 0.1 6700 39,400 38,680 0.6
Ca Cd Cu Ni Pb K Zn
32 <0.0005  0.0006 0.0017  0.0007 0.28 0.0023
3.0 0.0004 0.0007  0.0015  0.0005 0.9 0.0022
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Table 2 Characteristics,
treatments, and comorbidities of
psoriatic patients

Experimental group Control group

(group 1, n=56) (group 2, n=35)

Age (years) 523+14 57.9+11
Sex (male/female) 32/24 25/10
Previous treatment
No topical treatment (cortisone) 16 (28.6%) 10 (28.6%)
No topical treatment (not steroid) 24(42.8%) 9 (25.7%)
Topical cortisone treatment 35 (62.5%) 25 (71.4%)
Topical not steroid treatment 27 (48.2%) 26 (74.3%)
No systemic treatment (cortisone) 45 (80.3%) 33 (94.3%)
No systemic treatment (not steroid) 29 (52.8%) 25 (71.4%)
Systemic cortisone treatment 6 (10.7%) 2 (5.7%)
Systemic not cortisone treatment 22 (39.3%) 10 (28.6%)
Comorbidities
Hypertension 5 (8.9%) 9 (25.7%)
Hypertriglyceridemia 0 1(2.8%)
Diabetes mellitus 0 3 (8.6%)
Cefalea 0 1 (2.8%)
Glaucoma 0 1(2.8%)
Epilexia 1 (1.8%) 0
Discopathy 2 (3.6%) 1(2.8%)
Previous melanoma 1(1.8%) 2 (5.7%)
Fibromyalgia 2 (3.6%) 1 (2.8%)
Benign prostatic hyperplasia 1 (1.8%) 1 (2.8%)
Psoriatic arthropathy 3 (5.4%) 0
Hashimoto syndrome 1 (1.8%) 0

group 1 as compared with group 2 (control group) as reported ~ Discussion

in Fig. 1 b and d, respectively.

An example of lesions in a patient with psoriasis was re-
ported: Fig. 2 shows the lesions before treatment (Fig. 2a),
posttreatment (Fig. 2b), 3 months after treatment (Fig. 2c¢),
and 6 months after treatment (Fig. 2d).

The analysis of psoriasis recurrences in the following 3 and
6 months demonstrated a significant decrease in group 1 as
compared with group 2, p<0.0384 using log-rank test
(Fig. 3). No significant relation between recurrences and the
considered variables was found.

The quantification of topical and systemic treatments
showed a significant reduction in the topical use of drugs
during liman peloid bath heliotherapy. A smaller number
of patients in the experimental group as compared with
the control group used topical cortisone (10.4% versus
64.5%, p<0.0001, respectively) and nonsteroid drugs
(59.2% versus 83.9%, p <0.027, respectively). No signif-
icant decrease in the systemic use of drugs, both corti-
sone and not steroid drugs, was obtained.

No side effects were reported in the patients enrolled in the
present study.

@ Springer

This prospective, randomized clinical study demonstrated the
efficacy of combined liman peloid bath and heliotherapy in
psoriatic patients versus control group at Cervia spa, Italy. The
main findings were (1) a greater delta-PASI, seen also clini-
cally in terms of erythema, infiltration and desquamation, and
delta-PASI3; (2) a decrease in psoriasis recurrences; and (3)
the reduced use of topical drugs.

Balneotherapy and peloid therapy have emerged in the last
two decades, as an opportunity to pursue natural treatments
against psoriasis. There is a large amount of evidence from
controlled trials showing that the combination of complemen-
tary medicine with traditional therapies for psoriasis is more
efficacious than traditional therapies alone (Talbott and Dufty
2015). Although the opportunity to use balneotherapy for pso-
riasis exists in more than one thermal center in Italy (Peroni
et al. 2008) (Borroni et al. 2013), overwhelming evidence
supports the effectiveness of Dead Sea balneotherapy in the
treatment of psoriatic patients (Huang et al. 2018) (Kopel et al.
2013) (Adler-Cohen et al. 2012). In this study, we compare the
characteristics of liman peloid with those of Dead Sea black
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Fig. 1 PASI and delta-PASI evaluated in psoriatic patients. Group 1,
experimental group of patients treated with liman application, bath, and
heliotherapy; group 2, control group of patients treated with mud-bath
therapy using a clay peloid mixed with tap water. The effects of thermal
therapy were assessed by the analysis of PASI and delta-PASI after
treatment (a and b, respectively) and with a follow-up of 3 months (¢

mud; a comparable composition in several components was
found and in particular as regards the levels of toxic elements
such as Pb and Cd. Comparing liman peloid and Dead Sea
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and d, respectively) and 6 months (e and f, respectively). A greater delta-
PASI (p = 0.0068) and delta-PASI3 (p = 0.0055) were obtained in group 1
as compared with group 2 (control group). PASI-pre, PASI pre-treatment;
PASI-post, PASI posttreatment; PASI 3m, PASI 3 months after
treatment; PASI_6m, PASI 6 months after treatment

black mud, the elemental composition is similar, and Dead
Sea black mud was reported as a safe mud for the consumer
with additional antibacterial properties probably due to
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Table 3  The mean changes in PASI scores at each time point

Experimental group
(group 1, n=56)

Control group
(group 2, n=35)

Pre-treatment PASI 74+7 65+5
Posttreatment PASI 38+4 57+4
PASI 3 months 2.6 +3 49 +4
PASI 6 months 2.8+3 4.6 +4

Results are expressed as percentage of mean + SD

chemical and/or physical phenomena (Abdel-Fattah and
Pingitore 2009) (Ma’or et al. 2006). The composition of ther-
mal water used in this study presents similarities with the
Dead Sea water, probably because both thermal waters are
concentrated and used after a sun evaporation. These similar-
ities support the data obtained in the present study on the
effects in psoriatic patients: a reduced delta-PASI, decreased
recurrences, and good quality of life maintenance.

We also demonstrate that in the patients treated with liman
peloid, a reduction in the use of topical drug occurred, and the
positive results of this study were obtained without the use of
phototherapy with an artificial source of ultraviolet light but with
the beneficial effects of heliotherapy. Also heliotherapy alone,
inducing an immune modulation, plays and important role in
mediating the clinical improvement of psoriasis (Seyland et al.
2011) as does balneotherapy, which is shown to improve PASI
score and reduce inflammation in psoriatic patients (Péter et al.
2017). Furthermore, comparing the results of balneotherapy vs
standard treatment or vs a combination treatment (standard

Fig. 2 Lesions of a patient with
psoriasis before and after
treatment with liman application,
bath, and heliotherapy. a Before
treatment; b posttreatment; ¢

3 months after treatment, and d
6 months after treatment

@ Springer
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Fig. 3 Kaplan-Meier survival curve of psoriasis recurrences in group 1
(patients, treated with liman application, bath, and heliotherapy) and
group 2 (patients treated with mud-bath therapy using a clay peloid
mixed with tap water). A significant decrease in group 1 as compared
with group 2, p < 0.0384 using log-rank test, was found

therapeutic modalities plus balneotherapy), Baros et al. (2014)
achieved the best short-term and long-term results with combi-
nation therapy. In our study, liman peloid bath heliotherapy is a
further step in combining treatments, because it adds UV irradi-
ation to the beneficial properties of balneotherapy and merges
them with the systemic or topical agents used by patients.

Our good results with greater delta-PASI and delta-PASI3 lead
us to suggest that this could be a valid and effective short-term
option for patients who would like a temporary discontinuation
of pharmacological therapy. Moreover, the reduction of the use
of topical but not of systemic drugs during liman peloid bath
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heliotherapy suggests that this could be an alternative therapy for
patients with mild to moderate psoriasis, while it could be an
adjuvant treatment for those with severe forms of psoriasis.

A definitive therapy for psoriasis treatment is absent, and
the drugs available are only able to control this disease.
Unfortunately, also innovation in psoriasis treatment that in-
cludes short-term results using biological drugs has demon-
strated a variety of effects, side effects, drug-drug interactions,
and costs (Kaushik and Lebwohl 2018) (Ferrandiz et al.
2010). Of note, the use of balneotherapy and peloid therapy
as an effective and “off label” treatment for psoriatic patients
is further supported in the present study. These treatment op-
tions have virtually no side effects and involve no drug-drug
interactions or hospitalization.

Limitation of the study

The limitation of this study is the absence of a double-blind
study which is difficult to perform during balneotherapy. In
addition, this is the first study in which liman peloid was used
for the treatment of psoriasis, and the number of patients
should be increased in future evaluations.

Conclusion

Although the application of liman peloid bath sun therapy
cannot be considered a substitute for systemic therapy, it ap-
pears to be an important adjuvant or additional therapy in the
treatment of psoriatic patients.
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