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Osteoarthritis : an emerging public health
problem

Globally, prevalent cases of OA increased by
113.25%, from 247.51 million in 1990 to 527.81
million in 2019

Globally, of the 369 diseases and injuries in the
GBD Study 2019, OA ranked 17th highest in terms
of prevalent cases

Global trends showed a 114.5% increase in years

lived (YLD) with disability due to OA from 1990 to
2019

From Long et al. Arthritis Rheumatol. 2022
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Global total number of prevalent OA cases and number of prevalent OA cases according to

the affected joint, by sex and age group. A, Global number of prevalent OA cases and
age-standardized prevalence rate (ASR) by sex and age group. For each age group, the left
column shows data for prevalent cases in 1990 and the right column shows data for
prevalent cases in 2019.



Balneotherapy for Osteoarthritis

Balneotherapy (BT) is one of the most commonly used non-pharmacological approaches for OA in clinical
practice in many European and Middle Eastern countries, as well as in Turkey, Japan and Israel
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Balneotherapy for Osteoarthritis: Myth or Reality??

CLINICAL EFFICACY

Antonella Fioravanti®™”*, Mine Kz
A Rheumatology Uinit, Aziendn Ospedaliera Universitaria
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Balneotherapy for Osteoarthritis: Clinical Efficacy
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Osteoarthritis

Chronic low back pain
Chronic neck pain
Rheumatoid arthritis
Any rheumatic disease
Fibromyalgia
Cardiovascular issues
Chronic rhinosinusitis
Skin problems —

All health conditions

Number of included reviews for each health condition
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Systematic review

Clin Ter 2021; 172 (4):372-387

doi: 10.7417/CT.2021.2343

A meta-analysis of the effectiveness of mud-bath therapy on

knee osteoarthritis

G. Mennuni', M. Fontana', C. Perricone?, S. Nocchi!, R. Rosso!, E. Ceccarelli®, A. Fraioli'
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Fig. 4. Improvement of VAS pain at the last end point of the studies compared to controls



Balneotherapy for Osteoarthritis: Publication Bias of Clinical Studies

Poor methodological quality

O

O

Inadequate sample size

High heterogeneity of clinical and demographic characteristics

of the population studied

High heterogeneity of the treatment modalities

Different outcomes measure
Different follow-up timing
Inadequate statistical analysis
Rarity of double blind studies

Poor quality of data presentation

Clin Rheumatol (2017) 36: 18391547 @ CrosshMark
L3O 10 M7 /s10067-017-3592-y
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The effect of balneotherapy on pain relief, stiffness,
and physical function in patients with osteoarthritis
of the knee: a meta-analysis
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The effect of thermal mineral waters on pain
relief, physical function and quality of life in
patients with osteoarthritis

A systematic review and meta-analysis
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International Journal of Biometeorology (2021) 65:1255-1271
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The efficacy of balneotherapy, mud therapy and spa therapy
in patients with osteoarthritis: an overview of reviews
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Rheumatol Int (2011) 31:1-8 Environmental Science and Pollution Research (2022) 29:8054-8073

DOT 10.1007/s00296-010-1628-6 https://doi.org/10.1007/s11356-021-17780-0
e’
Mechanisms of action of spa therapies in rheumatic diseases: Balneotherapy year in review 2021: focus on the mechanisms of action
what scientific evidence is there? of balneotherapy in rheumatic diseases
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Journal of Newroimmunology 348 (2020) 577360

Contents lists available at ScienceDirect
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Balneotherapy decreases mechanical hyperalgesia by reversing BDNF and
NOS2 immunocontent in spinal cord of mice with neuropathic pain

i
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Abstract

In the last decades, balneotherapy or thermalism has been used for health
promotion and in the treatment of inflammatory and chronic processes. We found
that balneotherapy reduced mechanical hyperalgesia, as well the increase of BDNE
and NOS2 levels in the spinal cord, while increased BDNF and NOS1 in the paw.
The data presented herein demonstrated for the first time 1n a murine model of

neuropathic pain, the analgesic effect of balneotherapy with the water from the

natural springs of Santo Amaro da Imperatriz-Brazil. Nevertheless, future clinical
trials should be conducted to test the effectiveness of balneotherapy in neuropathic

pain patients.

von Frey filament and grip force tests

I i
| ¥BDNF and NOS2 !

jlevels in the spinal |
|00fd i

' $BDNF and NOS1 in :

:the paw skin I

L———————J

Balneoth

b 2

mechanical hyperalgesia by reversing BONF and NOS2 immunocontent In spinal cord of mice with neuropathic pain

Brain-derived neurotrophic factor (BDNF)
NOS1 (neuronal NOS, nNOS)
NOS2 (inducible NOS,iNOS)




Balneotherapy and Mediators of Osteoarthritis Pathogenesis

Patchy synovitis
(synovial hypertrophy
and hyperplasia)
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From: Sellam, J. & Berenbaum, F. (2010) Nat. Rev. Rheumatol. doi:10.1038/nrrheum.2010.159



Balneotherapy and Pro-inflammatory Cytokines

Int J Biometcorol (2017) 61:1777-1785 @ CrossMark
DOL 10.1007/500484-017-1361-x

ORIGINAL PAPER

Anti-inflammatory effect as a mechanism of effectiveness
underlying the clinical benefits of pelotherapy in osteoarthritis
patients: regulation of the altered inflammatory and stress
feedback response
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S. Torres-Piles*

Significant reduction of serum levels of
IL-168, TNF-a, IL-6, IL-8 and TGF-8 after
ten days of mud-baths in patients with
osteoarthritis
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Balneotherapy and Adipokines
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Int J Biometcorol (2017) 61:2153-2158
DO T0.1007/s00484-017-1420-3
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Can balneotherapy modify microRNA expression levels
in osteoarthritis? A comparative study in patients
with knee osteoarthritis
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RESULTS:

Significant reduction of a pattern of

microRNA, mainly involved in the
pathogenesis of OA involved in the
pathogenesis of osteoarthritis in the
mud bath group at the end of the
therapy (red arrow)

Expression levels of microRNA evaluated by real time PCR
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Balneotherapy: Effects on Cartilage, Bone and Synovial cells

Reoeivert 24 June 2020
DOk 0100 jop 30054

Revised: 216 Sepbember 2020 drepted: 29 October 2020
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Hydrogen sulfide protects against IL-1p-induced
inflammation and mitochondrial dysfunction-related
apoptosis in chondrocytes and ameliorates osteoarthritis
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Long-term effects of hydrogen sulfide on the anabolic-catabolic
balance of articular cartilage in vitro
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H,S transiently blocks IL-6 expression in rheumatoid

Sulfurous thermal waters stimulate the osteogenic differentiation of human
mesenchymal stromal cells — An in vitro study

Laura Gambari®, Brunella Grigolo®, Giuseppe Filardn", Francesco Grassi™*

arthritic fibroblast-like synoviocytes and deactivates p44/42
mitogen-activated protein kinase
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Article
Intraarticular Administration Effect of Hydrogen
Sulfide on an In Vivo Rat Model of Osteoarthritis
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Mud-Bath Therapy in Addition to Usual Care
in Bilateral Knee Osteoarthritis: An Economic
Evaluation Alongside a Randomized
Controlled Trial

ORIANA CIANL"' NICOLA ANTONIO PASCARELLL? CHIARA GIANNITTIL?* MAURO GALEAZZI?
MICHELA MEREGAGLIA,* GIOVANNI FATTORE,* axo ANTONELLA FIORAVANTT?

Objectives

To evaluate direct healthcare costs for
patients and to perform a cost-effectiveness
analysis
of mud-bath therapy (MBT)
in addition to usual treatment compared to
usual treatment alone
in patients with bilateral knee osteoarthritis
(OA) at 12 months follow-up

Bocconi

Universita Commerciale
Luigi Bocconi
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outcomes
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Incremental
cost-effectiveness ratio
(€/QALY)



Average Cost per Patient (€)

Assessment V1 V3 V6 V9 V12 V13 V14 TOTAL

Baseline 1m 4m 7m 10 m 11 m 12 m
MBT [53] 8.3 17.6 8.1 168.4
(m % SD) (7.20) (62.42) 12.3 (40.13) (20.05) 10.1 (29.56) 17.7 (55.06) 12.3(38.49) (223.14)
134.4
8.3 17.6 12.3 8.1 10.1 17.7 12.3 302.8
Control [50] 5.8 88.1 975.0
(m % SD) (7.86) (133.1) 57.6 (79.39) 74.0(113.88) 32.6 (34.87) 70.7 (251.41) 75.6 (109.55) (740.10)




Balneotherapy for Osteoarthritis: Key Points

What is the position of the International
Guidelines for the management of OA about
Balneotherapy?

The rare studies on cost/effectiveness analysis shows a favorable

economic profile



Recommendations taken from ACR, EULAR, AAOS and OARSI Guidelines for the
Management of OA

Recommendation

Weight Loss recommended for ndividuals whoare overweightor obese | gy | O
Self-Management/Education Programs which may include goal
setting, skill building, education about exercise and medication ‘ ‘ ‘ ‘ IECEND
Physical exercise
Can include aerobic exercise, strengthening, neuromuscular training, @) Ry
isometric exercises; a combination of these exercises is advised. ’ . . ‘ . . ' O Conditionally recommended
Balance Training O O ‘ ' ‘ Conditionally recommended against
Yoga O . . . Strongly recommended against
T ‘ ‘ . Inconclusive
LK
Cognitive Behavioral Therapy O O .
Acupuncture O O ‘ . ‘
Transcutaneous Electrical Nerve Stimulation (TENS) . . .

From Katz JN et al. JAMA 2021



Now....
It’s the time to work hard and




Thank you for your time
and
Your attention !!!
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