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Abstract: Treatment for chronic rheumatic diseases, included various modalities for pain manage-
ment and for functioning modulation, has the main gole to increase the quality of life and to im-
prove also the activities of daily living. Seronegative spondyloarthropathies (SpA) are a group of
rheumatologic disorders that include ankylosing spondylitis, psoriatic arthritis, entheropatic SpA,
reactive arthritis and undifferentiated SpA. Treatment methods include clasically pharmacological
modalities. Physical therapy should also be highlighted as being part of the treatment. Balneother-
apy and spa therapy are increasingly taken into account in evidence-based treatment guidelines for
multiple rheumatic diseases, for specific effects on functional parameters and also for the involve-
ment in cartilage regeneration. Balneotherapy is universally defined as the treatment method which
uses bathing in thermal and mineral waters. Other balneological treatments include peloidother-
apy, balneological gases and therapeutic waters in various forms of bathing, inhalation or drinking.
Spa therapy comprises complementary and alternative treatment modalities including balneother-
apy, hydrotherapy, exercises, and massage therapy. This systematic literature review aims to high-
light the effects of balneotherapy in spondylarthropathies. The review is based on the
internationally accepted method, the “PRISMA” methodology- “Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analysis”.

Keywords: balneotherapy; spondylarthropathies; regeneration; articular cartilage.
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1. Introduction

Seronegative spondyloarthropathies (SpA) are a group of rheumatologic disorders
that include ankylosing spondylitis, psoriatic arthritis, and the less common subgroups:
arthritis associated with inflammatory bowel disease (Crohn’s disease or ulcerative coli-
tis) or entheropatic SpA, reactive arthritis and undifferentiated SpA. Furthermore, they
have recently been classified into three other categories, namely: non - radiographic axial
SpA, peripheral SpA, and juvenile-onset SpA [1, 2].

The precise etiology and pathogenesis of SpA remain unknown up to this time. From
a genetic point of view, SpA is connected with a highly polymorphic molecule, the human
leukocyte antigen B27 (HLA B-27) , the major histocompatibility complex class I antigen.
Although considerable research has been done in this regard, the exact role of HLA-B27
in SpA pathogenesis is still unknown [3].

Pharmacological treatment modalities include NonSteroidal Anti-Inflammatory
Drugs (NSAIDs), tumour necrosis factor alpha (TNF) inhibitors, interleukin 17 (IL-17) in-
hibitors and Janus Kinase (JAK) inhibitors [4, 5]. Physical therapy should also be high-
lighted as being part of the treatment [6]. Important evidence from the literature supports
its use in the treatment course, as an integral part of standard care of the patient [7 - 15].
Balneotherapy and spa therapy are increasingly taken into account in evidence-based
treatment guidelines for multiple rheumatic diseases, and are investigated in dermatology
and other indications [16].

Balneotherapy is universally defined as the treatment method which uses bathing in
thermal and mineral waters. Other balneological treatments include peloidotherapy or
mud therapy, balneological gases and healing waters in various forms of bathing, inhala-
tion or drinking [17, 18]. Spa therapy comprises complementary and alternative treatment
modalities including balneotherapy, hydrotherapy, exercise, and massage [19].

Balneotherapy triggers neuroendocrine and immunological responses, generating
anti-inflammatory, analgesic, anabolic, antioxidant, chondroprotective effects and neuro-
endocrine-immune regulation [20]. The mechanisms by which balneotherapy exerts its
beneficial effects in rheumatological diseases are not yet fully discovered, but the combi-
nation of mechanical, thermal and chemical factors are of significant importance. The de-
crease in pain perception may be due to the pressure and temperature of the water, ac-
cording to the gate theory. A muscle spasm reduction and an incresed pain threshold can
be explained by the effects of hot stimuli [21]. Mud-bath therapy has multiple positive
effects, increasing circulating concentrations of b-endorphin levels, adenocorticotropic
hormone (ACTH), cortisol, prolactin, growth hormone and noradrenaline. The mud-pack
therapy method reduces levels of TNF-a, prostaglandin E2, leukotriene B4 and interleu-
kin-1b. Also, mud-packs and thermal baths have the ability to reduce the release of reac-
tive oxygen and nitrogen species. Spa therapy can also stimulate cartilage metabolism
through increasing insulin-like growth factor-1 (IGF) [21, 22].

2. Materials and Methods

This systematic literature review was designed using the “PRISMA” methodology-
“Preferred Reporting Items for Systematic Reviews and Meta-Analysis”- the method ac-
cepted at international level. The protocol for this review was registered in PROSPERO
(International Prospective Register of Systematic Reviews). Protocol registration:
CRD42023431772.

For the selection of eligible articles for our research we scoped the following data-
bases: Cochrane, Elsevier, Physiotherapy Evidence Database- PEDro, Center for Biotech-
nology Information (NCBI) - PubMed and Springer. The following keywords were used
initially to search the databases: balneotherapy- spondyloarthropathies, balneotherapy -
spondyloarthritis, balneotherapy - ankylosing spondylitis, balneotherapy - psoriasic ar-
thritis, balneotherapy - reactive arthritis, balneotherapy - enteropathic arthritis, balneo-
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therapy - enteropathic spondyloarthritis, balneotherapy - undifferentiated spondyloar-
thritis, mud therapy - spondyloarthropathies, mud therapy- spondyloarthritis, mud ther-
apy - ankylosing spondylitis, mud therapy - psoriasic arthritis, mud therapy - reactive
arthritis, mud therapy - enteropathic arthritis, mud therapy - enteropathic spondyloar-
thritis, mud therapy - undifferentiated spondyloarthritis, hydrotherapy - spondyloar-
thropathies, hydrotherapy - spondyloarthritis, hydrotherapy - ankylosing spondylitis, hy-
drotherapy - psoriasic arthritis, hydrotherapy - reactive arthritis, hydrotherapy - entero-
pathic spondyloarthritis, hydrotherapy - enteropathic arthritis, hydrotherapy - undiffer-
entiated spondyloarthritis. Additional keywords added were: human, aquatic therapy,
peloid therapy (Table 1).

Table 1. The keyword combinations used for scoping the international databases

COCH ELSE PUB  SPRIN
PEDro
RANE VIER MED GER
Balneotherapy + spondyloarthropathies 0 0 0 141 23
balneotherapy + spondyloarthritis 0 18 0 151 43
balneotherapy + ankylosing spondylitis 1 81 7 138 82
balneotherapy + psoriasic arthritis 0 4 0 42 4
balneotherapy + reactive arthritis 0 91 1 24 143
balneotherapy + enteropathic arthritis 0 5 0 2 13
balneotherapy + enteropathic
0 5 0 1 5
spondyloarthritis
balneotherapy + undifferentiated
0 3 1 0 18
spondyloarthritis
mud therapy + spondyloarthropathies 0 29 0 24 44
mud therapy + spondyloarthritis 0 10 0 25 36
mud therapy + ankylosing spondylitis 0 89 3 19 176
mud therapy + psoriasic arthritis 0 3 0 13 4
mud therapy + reactive arthritis 0 397 1 6 655
mud therapy +enteropathic arthritis 0 6 0 1 13
mud therapy + enteropathic
0 3 0 1 7
spondyloarthritis
Mud therapy +
3 0 0 21
undifferentiated spondyloarthritis 0
hydrotherapy + spondyloarthropathies 0 91 0 28 64
hydrotherapy spondyloarthritis 0 48 0 34 57
Hydrotherapy ankylosing spondylitis 1 278 4 34 221
hydrotherapy psoriasic arthritis 0 1 0 7 3
hydrotherapy reactive arthritis 0 378 0 21 289
hydrotherapy enteropathic spondyloarthritis 0 14 0 0 6
hydrotherapy enteropathic arthritis 0 31 0 0 8
hydrotherapy +
0 8 1 25

undifferentiated spondyloarthritis 0
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TOTAL 4259 2 1567 18 712 1960

Articles have been sorted by title and abstract using the following criteria for inclu-
sion: population - patients suffering from either ankylosing spondylitis, psoriasic arthritis,
reactive arthritis, enteropathic arthritis or undifferentiated spondyloarthritis- and inter-
vention- balneotherapy or spa therapy.

Exclusion criteria were articles written in a language other than English, books and
book chapters, conference abstracts. Initially we did not have a date criteria, but later we
sorted the articles from 2010 to 2022. Articles regarding exercise programs and physical
therapy were removed because the aim of this review is to investigate the effects of bal-
neotherapy on spondylarthropathies.

Methodological quality of the included studies was evaluated by two independent
authors using the PEDro scale, which represents a validated tool for assessing clinical
trials quality. Two articles showed fair quality, and the other ones showed high quality.
Any disagreement was resolved by consulting a third reviewer if consensus could not be
reached by the first two reviewers (Table 2).

Table 2. Representation of the gradings

Article Grading Grading Mean grading
(first re- (secondre- (average of
viewer) viewer) both grades)

Aydemir et al. 5 5 5
Ciprian et al. 7 8 7.5
Franke et al 11 11 11
Dundar et al 7 8 7.5
Cozzi et al. 7 8 7.5
Garcia et al. 5 8 6.5
Karagiille et al. 6 6 6
Bestas et al. 10 10 10
Van der Zee et al. 5 5 5

The question on which this review was based, using the PICO (patient/problem, in-
tervention, comparison and outcome) strategy is: what effects does balneotherapy have
on patients suffering from spondyloarthropathies compared to other treatment methods
or no intervention on pain, disease activity, functional capacity, flexibility, quality of life
or other parameters?

3. Results

The general search revealed 4259 articles: 2 in Cochrane, 1567 in Elsevier, 18 in
PEDro, 712 in PubMed and 1960 in Springer. After duplicate removal, 3960 papers re-
mained. A total of 3876 studies were excluded after screening the titles and the abstracts.
From the remaining 84 papers, a selection was made and only those published between
2010 - 2022 were chosen, resulting in 47 articles. Of these, 26 articles on physical therapy
or exercise programmes were excluded, and, in addition, 12 reviews, which will be ad-
dressed at a later stage, leaving for analysis only those articles referring to balneotherapy
or spa therapy, in total 9 research articles. (Figure 1).
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Records identified from®:
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Publled (n=712)
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SCreening.
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(n=299)

Records excluded**
(n=23875)

Reports not retrieved
n=37)

Reports assessed for eligibility
(n=47)

Included

Reports excluded (n=38)

Studies included in review
(n=19)

Figure 1. Our adapted PRISMA flow diagram

The resulting research articles (9) were listed in the table below, including authors,
the countries in which they were conducted, the year they were published, the study de-
sign, the number of patients included in the study, the type of intervention and references

(Table 3).
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Table 3. The centralised researche articles resulted from our search

Authors Countr Yea  Pathology Study Patient Treatment Refere
y T design s nces
Aydemiret  Turkey 2010 Ankylosing Not 28 Therapeutic pool with 32
al. spondylitis specified underwater exercises
Ciprian et. Italy 2013 Ankylosing Randomized 30 Thermal water and 25
al spondylitis controlled mud packs
study
Franke et German 2013 Rheumatic Randomised 681-39 Radon baths; tap 42
al. y diseases, , blinded, AS water baths
including controlled patients
ankylosing trial
spondylitis
Dundar et Turkey 2014 Ankylosing Randomized 69 Aquatic exercises; 27
al. spondylitis controlled home-based exercises
trial
Cozzi et al. Italy 2015 Psoriasic Randomized 36 Mud-bath treatment 34
arthritis , open-
labelled
study
Garcia et. Spain 2015 Ankylosing Randomized 30 Aquatic fitness and 28
al spondylitis , single blind relaxation progran
study
Karagiille Turkey 2017  Musculoskelet  Retrospectiv. =~ 819-22  Spa therapy, including 79
etal al diseaseas, e AS balneotherapy
AS patients observationa  patients
1 study
Bestas et al. Turkey 2021 Ankylosing Prospective, 60 Spa pool, in-pool 44
spondylitis randomized exercises, physical
study therapy
Van der Austria 2022 Ankylosing A 469 Low-dose radon 36
Zee et al. spondylitis longitudinal balneo and
analysis of speleotherapy

prospectivel
y collected

registry data

In 2010, Aydemir et al. conducted a study on 28 AS patients who underwent balneo-
therapy 30 min a day, 5 days per week, for 3 weeks. The patients also followed treatment
with sulfasalazine and indomethacin for at least 6 months prior the intervention. Balneo-
therapy treatment has included spa treatment (therapeutic pool), plus underwater exer-
cises, followed by 20 minutes ventilation and 20 minutes of posture exercises. The patients
were evaluated before treatment and after one month. After intervention, global index
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scores and Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) decreased, alt-
hough not significantly. Tragus-wall distance and intermalleolar distance decreased.
Schober's test, chest expansion, cervical rotation and spinal lateral flexion increased, but
not significantly excepting Bath Ankylosing Spondylitis Metrology Index (BASMI). Pul-
monary function testing showed no major difference before and after balneotherapy [23].

Ciprian et al. published in 2011 a randomised controlled trial (RCT) carried on 30
ankylosing spondylitis (AS) patients, where 15 patients underwent 10 sessions of spa ther-
apy- mud packs, thermal baths and rehabilitation (exercises in a thermal pool) and 15 were
the control group. The patients also received anti-TNF agents for at least three months
before intervention. They were evaluated at the beginning, end, at 3 and 6 months. The
treatment took place in a spa center in Montegrotto Terme near Padova, Italy for a dura-
tion of 2 weeks. The spa and balneotherapy group had an improvement in Bath Ankylos-
ing Spondylitis Functional Index (BASFI) and Health Assessment Questionnaire HAQ
[24].

Another RCT was published in 2013 by Franke et al. investigating radon spa therapy
compared to control interventions in rheumatic out-patients. The study included 681 pa-
tients (39 AS patients) who were treated in 7 health resorts in Austria and Germany. The
treatment has consisting in 12 radon baths with a duration of 20 minutes for 2-3 days
within 3-4 weeks and 10 radon speleotherapy for 3 weeks. After treatment, the radon ther-
apy group had more significant pain relief, but with a slight decline in the 3 to 9 months
follow-up. The patients with inflammatory rheumatism and multiple rheumatic indica-
tions had more pain than the other groups and almost returned to baseline values after 9
months. The study concluded that radon spa therapy has better effects than radon free
therapy in terms of pain relief [25].

In 2014, Dundar at al. conducted a RCT regarding the effects of aquatic therapy ver-
sus land-based exercises on 69 AS patients. The aquatic group consisted in 25 patients
who underwent 20 treatment sessions, 5 times a week for 4 weeks in total in a swimming
pool. The control group included 34 patients who received a home based exercise program
for 4 weeks. The follow up at 4 and 12 weeks post intervention showed improvements for
all parameters for both groups. The aquatic group had better outcomes in parameters of
the Short Form — 36 (SF-36) scale [26].

Another study by Cozzi et al. from 2015, researched the effects of mud-bath therapy
on patients suffering from psoriasic arthritis. The randomised, open-labelled, controlled
clinical study included 36 psoriasic arthritis patients, also treated with TNF inhibitors.
Half of them were treated with mud-bath therapy alongside medication and the other half
maintained treatment with TNF inhibitors alone. The intervention consisted in mud-baths
therapy, 12 mudpacks and 12 thermal baths on a 2 week period, in a spa resort near Pa-
dova, Italy. 45 days after treatment, the first group showed a significant improvement in
Psoriasis Area Severity Index (PASI), HAQ, disease activity score (DAS) 28, swollen joint
and tender joint count. Also, contrast enhanced ultrasound (CEUS) demonstrated signif-
icant appearance delay and faster washout of contrast dye in the same group [27].

Garcia et al. conducted a randomized single blind study on 30 AS patients (16 men
and 14 women) for 2 months. They were randomized equally in 2 groups of 15 partici-
pants. The intervention consisted in a relaxation technique, breathing technique, active
joint exercises, training 3 times per week. The aquatic sessions in a heated pool were ef-
fectuated 3 times per week, with a 30 minutes duration, for 8 weeks. The experimental
group undewent a relaxation program and aquatic fitness. The control group did not par-
ticipate in supervised exercises program. At the end of the treatment, the aquatic group
had post-intervention improvement in quality of life, BASDAI, BASFI, morning stiffness
versus the control group [28].

Karagulle et al. led a retrospective study on 819 patients to demonstrate the positive
effects of spa therapy on musculoskeletal diseases. Of these, 22 were diagnosed with AS.
The study found statistically relevant improvements in parameters in the whole sample,
regarding pain, function, patient's general evaluation. The study also concluded that spa
therapy is used less for AS [29].



Balneo and PRM Research Journal 2023, 14, 3 8 of 15

Bestas et al. performed a single-center, prospective, randomized study on 60 pa-
tients, who were randomized equally in 3 groups. First group underwent balneotherapy
(20 minutes, whole body bath in spa pools), second, water based exercises (WBE) therapy
(60 minutes in-pool exercise) and third, land based exercises (LBE) therapy (60 minutes
exercises). The treatment consisted in sessions for 5 days a week in groups of 5-6 patients,
for a total duration of 4 weeks. Follow up was effectuated at 4 and 12 weeks post-inter-
vention. The results showed that all three groups had improvements in all variables, with
no significant difference between them. The WBE group had a better result in chest ex-
pansion 4 and 12 weeks after treatment. LBE group showed better outcomes in Fatigue
Severity Scale (FSS), sleep duration and Ankylosing Spondylitis Disease Activity Score
with C- Reactive Protein (ASDAS-CRP) [30].

The most recent study was conducted by van der Zee-Neuen et al. who performed
an analysis of collected data from “Radon indication registry for the assessment of pain
reduction, increase of quality of life and improvement in body functionality throughout
low-dose radon hyper-thermia therapy”. The effects of spa therapy, including low dose
radon therapy were studied on 291 AS patients using quality of life (Qol) forms. The ques-
tionnaire was completed at baseline, after the treatment and 3, 6, and 9 months post-inter-
vention. The treatment included 10 low-dose radon baths for 20 minutes and speleother-
apy (a process of relaxation while being exposed to a low-dose radon, high umidity and
mild hyperthermia in a former gold mine) for 60 minutes on alternate days, with a total
of 11 sessions. Regarding the EuroQol - 5 Dimension (EQ - 5D) utility index, the values
indicated improvements at all timepoints. Nine months after treatment, values were still
increased, but non clinically relevant. Regarding euroQol Visual Analogue Scale (VAS),
for all points in time evaluated, values have been significantly increased [31].

In our search we found a number of 12 reviews [32 - 43] describing the effects of
balneotherapy on spondylarthropathies, and further on we have centralized the results of
these reviews on each pathology belonging to the spectrum of spondylarthropathies we
could find: ankylosing spondylitis (Table 4), psoriasic arthritis (Table 5), reactive arthritis
and enteropathic arthritis. It should be mentioned that in these tables we have not in-
cluded the studies mentioned and detailed above.

Table 4. The articles regarding ankylosing spondylitis included in the reviews mentioned above

Ankylosing spondylitis

A small randomized, controlled study revealed that the group assigned to 6 weeks

hydrotherapy plus home exercises had better results on VAS, stiffness and neck
Helliwell et al. (1996)

mobility versus the group assigned to 6 weeks of home exercises. After 6 months,

no significant differences remained [44].

Van Tubergen et al. conducted a randomized trial which compared 3 options of

treatment: spa therapy in Arcen- The Netherlands, spa therapy in Bad Hofgastein-

Austria and home exercises (the control group). Both spa groups had significant
van Tubergen et al. (2001)

better results in terms of BASFI, patient's global assesment, pain, morning

stiffness, quality of life, results that remained significant for both groups until

week 16, and until week 40 for the Austrian spa group [45].

An uncontrolled small trial reported benefits of peloid therapy and bathing in
Barnatskii et al. (2005)
radon water [46].
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Codish et al. (2005)

Codish et al. conducted a randomized prospective researcher-blinded trial on 28
AS patients, where 14 underwent treatment with mud packs and sulfur pools and
14 used the fresh water pools. The results were positive, showing an improvement
in disease activity and VAS for pain and spinal movement. In the mud pack and
sulfur pools group, there was a reduction in pain, improving the quality of life

[47].

Yurtkuran et al. (2005)

A study in a spa resort demonstrated the beneficial effects of balneotherapy on
pain, spine mobility, functional index, morning stiffness and patient's evaluation,

effects that were present 6 months later [48].

Altan et al. (2006)

A study compared 28 AS patients, who received 30 minutes sessions over 3 weeks
plus a daily 30 minutes home exercise program with 26 AS patients, who followed
a home exercise program alone. After 3 weeks of treatment, the balneotherapy
group had better results in disease activity and quality of life. After 6 months, only
modified Schober's test and patient global evaluation had better results. No
significant group differences were observed in terms of pain, stiffness, physical

function and spinal mobility [49].

Lubrano et al. (2007)

Lubrano et al. postulated that in-patient rehabilitation showed a strong positive

effect on pain and BASFI [50].

Dagfinrud et al. (2008)

Dagfinrud et al. compared AS patients who effectuated aquatic exercises in spa
resorts and home based exercises with only home based exercises, with the
conclusion that there is a beneficial effect in the aquatic group in terms of pain and
global perceived effect after 4 and 16 weeks, but no differences were shown after

28 and 40 weeks. There was no differences on function [8].

Falagas et al. (2009)

In a systematic review, regarding the effects of balneotherapy on ankylosing
spondylitis, fibromyalgia, osteoarthritis, chronic low back pain and rheumatoid
arthrtitis, was concluded that balneotherapy may have a positive effect on
multiple rheumatological conditions, but the existing evidence is not enough to

draw a conclusion [51].

Karapolat et al. (2009)

Karapolat et al. studied the effects of hydrokinesiotherapy, walking and
conventional exercise (groups 1, 2 and 3), and discovered statistically significant
improvements in the first 2 groups in the 6-minute walk test and maximal oxygen
uptake. There were observed improvements in both groups regarding respiratory

function, mobility and pain [52].

Kutukdeveci et al. (2013)

Kucukdeveci et al. analyzed 27 RCTs, 6 involving rheumatoid arthritis, 2 AS and
19 including both and showed weak to moderate evidence of balneotherapy on

functional limitation and pain [53].
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Table 5. The articles regarding psoriasic arthritis included in the reviews mentioned above

Psoriasic arthritis

Sukenik et al. conducted a study on 166 psoriasic arthritis patients treatet
with balneotherapy and phototherapy at the Dead Sea. 146 of them also
received mud packs and sulfur baths treatment. After 3 weeks, although
both groups showed significant improvement, in the mud packs and sulfur
baths groups additional benefits were observed in terms of spine pain

Sukenik et al. (1994, 2001) reduction and range of mevement of the lumbar spine [54].

In another study, Sukenik et al. led an noncontrolled prospective trial on 28
patients psoriasic patients who also suffered from fibromyalgia. The
treatment consisted in mudpacks, sulfur baths, balneotherapy and
phototherapy at the Dead Sea for 3,5 weeks, with beneficial results in

morning stiffness, tender points and number of inflamed joints [55].

Elkayam et al. treated 42 psoriasic arthritis patients with balneotherapy and
phototherapy at the Dead Sea. Of these, 23 were also treated with mud packs
Elkayam et al. (2000) and sulfur baths. Both groups had improvements in morning stiffness, right
and left grip, patient self-assesement and axial skeleton movements.

Benefits over time were observed in the mud packs and sulfur baths [56].

Regarding reactive arthritis, Barnatskii et al. (2006,2007), in 2 different studies, one
mentioned above, also including AS patients [46], demonstrated that thermal baths and
mud packs at a low temperature had a positive result, leading to an improved functional
condition and quality of life [46, [57].

As for, enteropathic arthritis, Cozzi et al. (2007) included in this study 24 patients
with enteropathic spondylitis, 13 suffering from ulcerative colitis and 11, from Crohn's
disease. 17 patients also underwent drug treatment with sulfasalazine and 5-ASA (ami-
nosalicylic acids) for at least 3 months before the study. Half of the patients underwent
mud baths treatment and half were the control group. The mud bath group had significant
improvements in spondylitis at the end of the treatment, at 12 and 24 weeks post inter-
vention [58].

4. Discussion

There are multiple non-pharmacological methods of treatment in spondyloarthritis,
with more published studies on physiotherapy than balneotherapy. Most of them are
small observational studies, concluding that larger studies and more controlled are
needed further on. There is not a general consensus for the optimum exercise therapy.
The systematic review regarding the combined use of TNFa inhibitors and rehabilitation
treatment for AS patients seems to have a synergistic effect [59].

A study from 2016 regarding physical therapy shows that this type of treatment is
underprescribed. Even if the beneficial effects of exercise are well-known, there is a need
for standardized protocols [60].

The use of balneotherapy in treating various rheumatic diseases has a long-term tra-
dition, and is based on settled scientific principles [61]. This type of treatment is probably
as old as mankind and was used for centuries in Europe. In the present days, it is widely
used in Central and Eastern Europe [62]. Thermal waters used for bathing have an im-
portant and impressive history. In the present days, spa therapy is having a recovery, by
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receiving revived attention from health tourists and numerous medical specialties. None-
theless, the exact therapeutic mechanisms of spa therapy is still broadly unknown [63]

Spa therapy seems to have an important role in treating a broad range of musculo-
skeletal diseases. Although it can not substitute the conventional therapy, it can definitely
complement it. A study reported that the beneficial improvements can last for months
post treatment [64].

The American College of Rheumatology positioned balneotherapy, in a statement
released in 2000, as an essential complementary therapy in treating rheumatic diseases
[65]. In various rheumatic diseases, balneotherapy causes a reduction in serum concentra-
tions of TNF-q, interleukin-1{ (IL-1(3) and IL-6, IL-8, tumor grouth factor-p (TGF-$), hav-
ing an anti-inflammatory effect and an increase in IGF-1. Mud therapy can also decrease
adiponectin and resistin, adipokines found in osteoarthritis patients. All mentioned cyto-
kines and adipokines are inflammation mediators and cartilage metabolism mediators.
Their modulation induced by balneotherapy has anti-inflammatory-mediated chondro-
protective beneficial effects. Matrix metalloproteinases (MMP) are also involved in the
degradation of cartilage. MMP-3 or stromelysin-1, which are produced by chondrocytes
and other different cell types in development of cartilage distruction, decreases in osteo-
arthritis patients after mud therapy. Cartilage oligomeric matrix protein (COMP) concen-
tration, which represents a cartilage turnover indicator, also decreases after balneother-
apy, concluding that balneotherapy has chondroprotective effects and it can stimulate car-
tilage metabolism through increasing insulin-like growth factor-1 [21, 22].

A study regarding H>S, the main active molecule of sulfurous mineral waters on in
vitro studies on animal and human samples, concluded that it showed chondroprotective,
antioxidant, anti-inflammatory, and immunosuppressive effects, despite the various dif-
ferences in cell cultures, experimental procedures and treatment modalities. HzS seems to
have a positive effect, counteracting the inflammation in fibroblast-like synoviocytes and
chondrocytes affected by arthritis. Osteoarthritis cartilage might benefit from H2S due to
the antioxidant and chondroprotective effects [66].

Another study demonstrated that mud baths might have beneficial effects on and
inflammatory reactions and cartilage homeostasis, by significantly decreasing nitric oxid
(NO) and myeloperoxidase values [67].

A study on osteoarthritis in vivo murine models demonstrated that balneotherapy in
sulfur-rich water has the ability to reduce oxidative damage and cartilage destruction [68].

The present information in the literature shows that spa therapy in combination with
physical therapy generates clinical improvements in AS patients. However, no definitive
conclusions are available, given the small and imperfect design studies. Though, the evi-
dence suggests that spa therapy should be considered as an alternative therapeutic option,
especially in patients who fail conventional therapy [69]. A systematic review postulated
that potentially helpful modalities such as land based and water based exercises should
be prescribed in AS patients, since they are safe, beneficial and cost-effective [70].

A RCT was published in 2002 aiming to evaluate the cost effectiveness and cost utility
of spa therapy combined with exercise therapy over a course of 3 weeks on 120 AS pa-
tients. The patients were randomly allocated to 3 separate groups: one in a spa resort (in
Bad Hofgastein), one in another spa resort (in Arcen, The Netherlands), and the control
group performed their usual activities and treatment at home. The study period was 40
weeks. Of 120 patients, 111 completed weekly a diary comprising absence from work and
resource utilization. According this study, spa- exercise treatment has demonstrated cost-
utility and cost-effectiveness ratios when compared to standard treatment alone. The 2
intervention groups demonstrated cost savings when compared to the control group re-
garding visits to health care professionals, medication and physiotherapy [71].

In our review, we found that the numerous effects of balneotherapy have been stud-
ied more in Turkey, a country with a vivid balneotherapy and spa therapy tradition, used
in most cases in rheumatic diseases [72]. Also, several studies have been carried out in
Italy, another country with a well known balneotherapy tradition. The Roman society was
using therapeutic waters for medicinal purposes, in the popular Roman thermal baths
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[73]. We found in our research that here are more studies regarding balneotherapy in
ankylosing spondylitis than in psoriasic arthritis. For reactive arthritis there were only 2
studies mentioned, and for enteropathic arthritis, we only found one study. As for balne-
otherapy interventions in undifferentiated spondyloarthritis, we could not find any study
regarding this matter.

5. Conclusions

From the studies included in this review, we can conclude that balneotherapy inter-
ventions could be beneficial and can be recommended especially for ankylosing spondy-
litis patients, because it showed improvements in the quality of life, overall well-being of
the patients, pain perception and other parameters. The current level of evidence from the
literature is not plentiful enough to draw reliable conclusion in other spondyloarthropa-
thies, such as psoriatic arthritis, reactive arhritis and enteropathic arthritis.

More studies are needed on the effects of balneotherapy on patients with spondy-
loarthropathies, in larger groups of patients, with longer follow-up periods and better va-
lidity. Effects of different types of therapeutic waters and various types of mud should be
studied to form a broader perspective.

The patients suffering from spondyloarthropathies, aside from drug treatments,
could benefit from this non-pharmacological type of treatment, that has the ability to im-
prove their quality of life and disease activity.

Therefore, balneotherapy and spa therapy interventions should represent an im-
portant purpose in further studies because this type of treatment has an important role in
rheumatological conditions, such as spondyloarthropathies.
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