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ABSTRACT 

Background: Psoriasis is an immune-related inflammatory disease with an unknown cause. The disease is not contagious and usually 

appears as dry, red, scaly patches. It often runs in families, can affect the whole body, and has a high chance of relapse. It involves T-

lymphocytes and macrophages and disrupts normal skin cell growth. Treatments like mineral water baths (balneotherapy) and 

climate/sun exposure (climatotherapy) can help the skin by reducing inflammation and supporting healthy skin cell development. 

Research shows that mineral water can lower tumor necrosis factor (TNF) release and cell activity, depending on the minerals present. 

Many studies worldwide have shown that balneotherapy, climatotherapy, and hydrotherapy effectively treat psoriasis. Materials and 

Methods: To evaluate the effectiveness of balneotherapy and climatotherapy for managing psoriasis, a structured narrative review was 

conducted using the process of PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analyses) guidelines, ensuring a 

transparent and systematic approach. For this review, we searched PubMed, Google Scholar, and ResearchGate using targeted terms 

such as "psoriasis," "balneotherapy," "climatotherapy," and "PASI score." Results: Across 42 studies, balneotherapy and climatotherapy 

showed major improvements for psoriasis, with up to 90% of patients reaching a Psoriasis Area and Severity Index (PASI) score 

reduction in 3–4 weeks. Patients experienced significantly less scaling, redness, and itching, alongside major improvements in quality-

of-life scores.  Conclusion: Combining balneotherapy and climatotherapy serves as effective, low-risk complementary treatments for 

psoriasis that provide rapid clinical relief and improve overall quality of life.  
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soriasis is an immune-related inflammatory disease with 

an unknown etiology [1]. The disease is not contagious 

and usually appears as dry, red, scaly patches. Psoriasis 

often runs in families, can affect the whole body, and has a high 

chance of relapse. Fast cell growth leads to flaky skin patches 

called psoriatic plaques, which can look like fish scales and 

may peel off [2]. The silvery-white plaques form because skin 

cells build up rapidly in certain areas [3]. The plaques often 

appear on the elbows and knees, but they can also affect the 

palms, soles, scalp, areas under the breasts and arms, and the 

genitals [4]. Around 125 million people worldwide have 

psoriasis, which is about 2% of the population. In adults, 

prevalence ranges from 0.51% to 11.43%, and in children, from 

0% to 1.37% [2]. There are  5 types of psoriasis: plaque 

psoriasis, having dry, scaly patches; pustular psoriasis, 

containing pus-like fluid mainly infiltrated with white blood 

cells; erythrodermic psoriasis, characterized by exfoliation of 

fine, scaly skin with pain and itching; guttate psoriasis, 
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having drop-like dots; and inverse psoriasis, which affects the 

flexure surfaces, characterized by smooth inflamed lesions [1]. 

Risk factors for psoriasis include genetic predisposition, 

certain drugs, vaccinations, and infections [5]. The 

pathophysiology behind psoriasis involves complex 

communication between the immune system's innate and 

adaptive components. T cells communicate with dendritic 

cells, keratinocytes, and macrophages via cytokines secreted 

by these cells. Plaque formation in psoriasis is not limited to 

inflammation in the epidermal layer; it is influenced by 

keratinocyte interactions with other cell types (adaptive and 

innate immune cells, vasculature) across the dermis. In some 

cases, natural immune activation driven by intrinsic danger 

signals or cytokines overlaps with auto-inflammatory 

persistence, whereas in others, T cell-driven autoimmune 

responses occur. Thus, psoriasis exhibits auto-inflammatory 

disease characteristics, 
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with both pathways overlapping and even amplifying each 

other. The histological and histochemical findings show 

increased metabolic activity, with increased oxygen 

consumption in the plaques. Th1 cytokines, including 

interferon-γ (IFN-γ), tumour necrosis factor-α (TNF-α), and 

interleukin (IL-12), are elevated in psoriatic lesions. Th2 

cytokines(IL-4, IL-5, IL-10) are not elevated [6]. Activated 

Th17 cells secrete elevated levels of IL-17 and TNF-α, which 

stimulate keratinocytes, induce epidermal hyperplasia, recruit 

neutrophils, and trigger the generation of antimicrobial peptides 

(AMPs) [7].  Thus, in psoriasis,  T-lymphocyte activation leads 

to inflammation in the dermis, and epidermal 

hyperproliferation occurs secondary to these inflammatory 

events [8]. 

Treatment options for psoriasis range from conventional 

medications to phototherapy, natural therapies, and lifestyle 

and dietary modifications. Psoriasis can be diagnosed by skin 

biopsy, where it shows the Auspitz sign. Blood tests help rule 

out other conditions, such as infections or autoimmune 

disorders [7]. The Psoriasis Area and Severity Index (PASI) 

assesses psoriasis severity. Other tests are biomarker analyses 

and the Itch Quality of Life (ItchQoL) scale. 

In 2002, the World Health Organization (WHO) established the 

Pain Management Protocol (PMP) for pain relief in the 

document "WHO Traditional Medicine Strategy 2002-2005", 

recognizing the efficacy and quality of Integrative and 

Complementary Practices (PICS), including balneotherapy, 

hydrotherapy, and chronotherapy [9]. Balneotherapy is the 

practice of immersing a participant in mineral water or mineral-

laden mud. It has been used with water from the DS (Dead Sea) 

to treat psoriasis. The DS is the deepest and most saline lake on 

Earth, which is estimated to be 50,000 years old [10]. The salt 

concentration is approximately 7–10 times that of the oceans 

[11]. It has one of the highest concentrations of salts and 

minerals of any natural body of water [12]. In addition to NaCl, 

DS spring water contains salts such as MgCl2, CaCl2, KCl, and 

MgBr2 [13].  

Climatotherapy is a medical practice in which a patient is 

relocated temporarily or permanently to a specific geographic 

climate, such as high-altitude regions, coastal areas, or 

hypersaline basins, to treat or manage chronic health 

conditions. Climatotherapy relies on the synergy of distinct 

natural environment elements. It comprises alternative 

treatment methods employing the healing nature of air, 

temperature, humidity, barometric pressure, and light [14]. The 

positive effects of sun exposure and seawater for treating 

psoriasis have been recognized for many years, especially in the 

DS region. Because climatotherapy depends on the natural 

environment, researchers have developed artificial treatments 

to replicate these conditions. Patients may take saltwater baths 

at the same time as, or before, ultraviolet-B (UV-B) light 

therapy. Some studies show that doing saltwater baths before 

UV-B treatment works better than UV-B alone [15]. 

2 MATERIALS AND METHODS: 

This narrative review was done to evaluate the effectiveness of 

balneotherapy and climatotherapy for managing psoriasis.  

2:1 Searching the Literature: For this review paper, a search 

was performed on PubMed, Google Scholar, and ResearchGate 

using targeted terms such as "psoriasis," "balneotherapy," 

"climatotherapy," and "PASI score." 

2:2 Selecting the Studies: Studies that focused on psoriasis 

patients who used mineral waters and sun exposure to measure 

clear clinical results (like skin clearance scores or QoL 

improvements) were selected for this review. 

2:3 Data Extraction: A total of 42 relevant references were 

selected. Key details were gathered from each study to 

summarize how well these natural therapies work. 

The study selection process followed the PRISMA (Preferred 

Reporting Items for Systematic Review and Meta-Analyses) 

guidelines, ensuring a transparent and systematic approach 

(Figure 1). 

Figure 1: PRISMA flow diagram of the screening and selection 

process.  
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3 RESULTS 

3.1 Balneotherapy 

The pioneer of modern dermatology, Ferdinand von Hebra 

(1816–1880), an Austrian dermatologist, first observed the 

benefits of mineral water on psoriatic skin. However, he also 

noted that no place on Earth had a permanent reputation for 
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being highly effective in managing diseases [14]. Written 

documents describe the beneficial effects of sulfur and alkaline 

waters in treating psoriasis and eczema. The first extensive 

report on the effects of balneotherapy on psoriasis in Serbia. 

After Hydrotherapy, a significant decrease in the PASI was 

detected, associated with a significant reduction of interleukin-

8 and TNF-α [17]. 

A common balneotherapy method is bathing in thermal mineral 

water. The health benefits depend on factors like temperature, 

mineral content, and other physical properties. For example, hot 

water can reduce inflammation and affect the immune system 

by releasing substances like β-endorphins, enkephalins, and 

irisin. β-endorphins and enkephalins help with pain and 

immune cell growth, while irisin supports metabolism and brain 

function. Hot water also widens blood vessels, increases blood 

flow, and lowers fibrinogen levels, which can improve blood 

clotting profiles [18]. 

3:1a Biochemical effects of DS spa therapy: 

In vivo and in vitro studies have documented the biochemical 

effects of DS spa therapy. In vivo, significant increases in the 

serum levels of bromine, rubidium, calcium, and zinc have been 

shown in psoriatic patients after daily bathing in the DS for 4 

weeks, which may result from penetration of water minerals 

through psoriatic skin; the beneficial effects observed have 

been attributed to the non-specific sedative effects of increased 

bromine serum levels. In vitro studies have shown increased 

mineral levels in psoriatic keratinocytes, which may play a role 

in cell proliferation and differentiation, as is already known for 

calcium or magnesium in cell culture [19]. 

3:2b Chemical effects of balneotherapy on psoriasis: 

Magnesium helps balance certain cell messengers, which 

matters because excessive cell growth is a problem in psoriasis. 

It also blocks the production of some chemicals linked to the 

disease. Magnesium acts as a natural moisturizer by helping the 

skin hold water and supports healthy skin cell development. 

This makes the magnesium in DS water helpful for psoriasis in 

several ways. Using magnesium on the skin does not cause side 

effects. DS water also has a lot of bromide. Magnesium 

bromide and magnesium chloride can slow down the growth of 

skin cells in both psoriasis and healthy skin [20]. Table 1 shows 

the chemical effects of balneotherapy on psoriasis. 

Additionally, studies show the immunomodulatory effects of 

DS balneotherapy in an experimentally induced psoriasis model 

in mice. Experimental animals received thermo-mineral water 

treatment, which caused a downregulation of lesional mRNA 

levels of IL-17A and IL-23. This group also showed a 

significant reduction in serum IL-4 and IL-5 levels. Human 

studies in experimental models have supported these findings, 

though more systemic research is necessary [21].   

3.2c Possible thermal effects of balneotherapeutic methods in 

the treatment of psoriasis: 

In vitro and in vivo studies suggest that deep absorption of 

biologically active water-soluble minerals, inorganic and 

organic substances, is the basic mechanism responsible for 

improving the clinical outcomes. This is not due only to heat. 

In fact, minerals such as magnesium, sulfur, selenium, calcium, 

and zinc are directly related to skin structure, and regional 

changes may occur in SPA (Salus Per Aquam) sludge [22]. 

3:5 Thermal effects of balneotherapy on psoriasis-

associated skin and gut microbes: 

Studies examined thermal water treatment on the skin 

microbiome of patients with psoriasis and the potential benefits 

of drinking thermal water on the gut microbiome. The results 

indicated that, after balneotherapy, psoriasis-affected areas 

showed increased microbial diversity like healthy skin, which 

may contribute to reduced disease severity. Additionally, the 

gut microbiome of patients who consumed thermal water 

shifted to species associated with favorable metabolic health. 

These findings suggest that both topical and oral thermal water 

treatments may alleviate skin and systemic symptoms of 

psoriasis by modulating the skin and gut microbiome [23].

 

Table 1. Thermal effects of balneotherapy on psoriasis [20]  

Type of Water  Most Abundant Chemical        

Elements 

  Beneficial Effects 

Sulfated waters Sulfurous waters  
Bicarbonate waters 

Magnesium, Sulfur  Skin regeneration, anti-inflammatory effects, and bactericidal        
activities 

Iodo-Bromo-Saline waters  

Saline waters  

Carbonate waters 

Calcium Manganese, Iodo, 

Bromo Potassium 

 Skin protection by improving natural defenses  

 Antioxidant effects Hydrates the skin and enhances                      

tissue      elasticity 

Arsenical-ferruginous waters   Iron and zinc   Oxygen replenishment to the cells of the skin 



Raghavi & Deepa                                                               Efficacy of Balneotherapy and Climatotherapy for Psoriasis 

Online First                                                                                                                                     Indian J Integr Med | 4  

3:6 Effects of local application of sulfurous mineral water 

in home environment with psoriasis: 

Sulfur,  present in SMW (Sulfurous Mineral Water), primarily 

exists as sulfate and/or hydrogen sulfide (H2S), among other 

ions. Sulfur activity in the skin seems mainly related to its 

interaction with cysteine and its catabolites. Sulfurous mineral 

water exerts beneficial anti-inflammatory, keratoplastic, and 

antipruriginous effects and possesses antibacterial and 

antifungal properties.  

 H2S present in sulfurous mineral water acts primarily as an 

antioxidant and free-radical scavenger, which may trigger 

chronic inflammatory manifestations and related 

immunological factors. Exogenous H2S also reduces clonal 

growth, cell proliferation, and cell adhesion in human 

keratinocytes [24]. 

 Endogenous H2S is an important gas in the body and plays 

a role in many processes, including chronic inflammation. Its 

role in psoriasis is not fully understood, but people with 

psoriasis often have lower levels than healthy individuals. 

Psoriasis is commonly treated with SMW at spas or thermal 

centers. Studies show that SMW treatments help improve skin 

lesions and also benefit patients' mental well-being, as spas 

provide a relaxing environment and a chance to connect with 

others facing similar challenges [24]. 

4 CLIMATOTHERAPY 

Climatotherapy comprises alternative treatment methods 

employing the healing nature of air, temperature, humidity, 

barometric pressure, and light. Climatotherapy is a safe 

treatment option with proven benefits for psoriasis and has been 

shown to improve Quality of Life (QOL) of these patients [18]. 

4.1 Photoclimatotherapy and Selective UV Attenuation: 

Regions at extremely low elevations, especially the DS basin 

(approximately 430 meters below sea level), benefit from a 

thicker atmospheric column and a unique aerosol/evaporation 

layer. This natural filtering reduces harmful short wavelength 

UVB rays while allowing safer, therapeutic wavelengths 

(approximately 311) to pass through. As a result, patients can 

tolerate longer periods of sun exposure with a lower risk of 

solar erythema (sunburn) [25]. 

4.2 Mineral Bathing effects: 

High-salinity marine environments contain elevated 

concentrations of magnesium, calcium, silica, and potassium 

salts. Mainly, magnesium-rich mineral waters enhance skin 

barrier function, reduce cutaneous inflammation, and promote 

intracellular hydration [26]. 

DISCUSSION: 

Psoriasis is a chronic, autoimmune condition that places a 

heavy physical and psychological burden on patients. The non-

pharmacological modalities like balneotherapy and 

climatotherapy offer powerful, low-risk complementary 

benefits.  

 Psoriasis is among the diseases successfully treated with 

balneotherapy, and its therapy remains the subject of numerous 

studies, particularly those that combine balneotherapy with 

other therapeutic modalities. One study was conducted in 

Hungary, with satisfactory therapeutic results. The study 

included 80 patients using mineral waters; the PASI score and 

C-reactive protein (CRP) levels improved after 3 weeks [25]. 

Another study conducted in Rusanda Spa included 60 patients 

divided into two groups. The first group was treated with 

mineral waters, peloids, and calcipotriol, while the second 

group with calcipotriol. After a 3-week treatment, the first 

group decreased in PASI score by 59.45%, and the second 

group by 34.78% [27].  

 Many centers use DS salt solution soaks in combination 

with NB-UVB to treat psoriasis, particularly in continental 

Europe [28]. Leopoldine spa water is a therapeutic, mineral-rich 

thermal water sourced from the historic springs of Terme di 

Montecatini in Tuscany, Italy. This hot underground spring 

produces highly concentrated hypotonic water rich in sulfate, 

sodium, and chlorine, which has anti-inflammatory effects on 

psoriasis skin [29]. DS climatotherapy has a long-standing 

history, and Denmark was one of the first countries to test it in 

psoriasis patients [28]. 

 In recent years, several therapeutic advances have improved 

the management of moderate to severe psoriasis, but some of 

these treatments may have side effects. Treatment choice 

depends on the patient's and the disease's characteristics (sex, 

age, comorbidities, extent of lesions, lifestyle modifications, 

and treatment history) [30]. 

 The current review findings are limited, as the evidence 

relies heavily on small samples, lacks standardized treatment 

protocols, and, additionally, lacks long-term follow-up data. 

So, it is difficult to determine the sustained efficacy of these 

interventions. Also, high travel costs to access specific mineral 

springs are an important factor to be considered. Future 

research should prioritize large-scale populations with 

standardized protocols and long-term follow-up data, to 

validate the findings of the present review. 

CONCLUSION: 

The present review shows that combining balneotherapy and 

climatotherapy with dietary changes and meditation can 

provide physical and mental benefits in the cases of psoriasis. 

These treatments serve as effective, low-risk complementary 

treatments for psoriasis that can provide rapid clinical relief and 

improve overall QoL.  
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