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Balneotherapy and osteoarthritis: new evidence for an old therapy 



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

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.

Osteoarthritis : an emerging public health 
problem

From Long et al. Arthritis Rheumatol. 2022



Balneotherapy for Osteoarthritis    

OA 29%

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



Balneotherapy for Osteoarthritis: Myth or Reality??

CLINICAL EFFICACY

MECHANISMS OF ACTION

COST/EFFECTIVENESS



Balneotherapy for Osteoarthritis: Clinical Efficacy    



Total number of

partecipants: 1,816

The improvement for both outcomes
was mantained until 9 months into

follow-up period



Balneotherapy for Osteoarthritis: Publication Bias of Clinical Studies

Poor methodological quality 

o Inadequate sample size 

o High heterogeneity of clinical and demographic characteristics

of the population studied

o High heterogeneity of the treatment modalities

o Different outcomes measure 

o Different follow-up timing

o Inadequate statistical analysis

o Rarity of double blind studies 

o Poor quality of data presentation 

2021



❖ The mechanism of action of mineral thermal baths and/or mud packs is not fully 
understood

❖ It is difficult to distinguish the non-specific from the specific mechanisms

❖ It is very hard to separate the effects of balneotherapic treatment from the benefits that 
could be derived from a stay in a spa environment

The net benefit induced by mineral thermal baths and/or mud packs is probably
the result of a combination of mechanical, thermal, chemical and microbiological factors 



•.

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



From: Sellam, J. & Berenbaum, F. (2010) Nat. Rev. Rheumatol. doi:10.1038/nrrheum.2010.159

Balneotherapy and Mediators of Osteoarthritis Pathogenesis



* p<0.05; ** p<0.01; *** p<0.001

Significant reduction of serum levels of 
IL-1β, TNF-α, IL-6, IL-8 and TGF-β after 
ten days of mud-baths in patients with 
osteoarthritis 

Balneotherapy and Pro-inflammatory Cytokines



Changes in serum adiponectin (a), resistin (b) and visfatin (c) in MBT group and

in Control group at basal time and at the end of the study (15 days). Data are

expressed as mean ±SD

Significance within groups: °ººp<0.0001 ººp<0.001

Significance between groups: ***p<0.0001; *P<0.05

Balneotherapy and Adipokines



** p< 0.01, *** p< 0.001 MBT Group 15 days vs MBT Group baseline 
° p< 0.05,  °°° p< 0.001 MBT 15 days vs Control Group 15 days 

## p< 0.01 MBT Group Baseline vs Control Group Baseline 

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



Balneotherapy: Effects on Cartilage, Bone and Synovial cells



2020



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 Incremental 

cost-effectiveness ratio

(€/QALY)

Healthcare costs 
(€)

Health 
outcomes 

(QALY)



Assessment V1 V3 V6 V9 V12 V13 V14 TOTAL

Time Baseline 1 m 4 m 7 m 10 m 11 m 12 m 

MBT [53]

(m ± SD)

8.3

(7.20)

17.6 

(62.42)
12.3 (40.13)

8.1

(20.05)
10.1 (29.56) 17.7 (55.06) 12.3 (38.49)

168.4 

(223.14)

MBT 134.4

Total 8.3 17.6 12.3 8.1 10.1 17.7 12.3 302.8

Control [50]

(m ± SD)

5.8

(7.86)

88.1 

(133.1)
57.6 (79.39) 74.0 (113.88) 32.6 (34.87) 70.7 (251.41) 75.6 (109.55)

975.0 

(740.10)

Difference in MEAN COST per patient between the two groups was € 672  !!!!!

Average Cost per Patient (€) 



Balneotherapy for Osteoarthritis: Key Points

Recent pre-clinical and clinical studies investigating the mechanism
of action add a new value to an old therapy

Clinical trials suggest a beneficial effect on pain, function and
quality of life that lasts over time after the treatment

The rare studies on cost/effectiveness analysis shows a favorable 

economic profile

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

Balneotherapy?

OPEN QUESTION



From Katz JN et al. JAMA 2021

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



Now….
It’s the time to work hard and

TOGETHER!!!!!



Thank you for your time
and 

Your attention !!!


