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Ranking of burden disease
by vear lived with disability

1990 mean rank (95%Ul) 2010 mean rank (95% Ul) % change (95% Ul)
[1.3(1-3) 1 Low back pain : | 1 Low back pain 1.1 (1-2) | | 43% (34-53) |
[2.2(1-3) "2 Major depressive disorder | [ 2 Major depressive disorder 1.9 (1-3) | [ 37% (2550) ]
[25(1-3) | 3 Iron-deficiency anaemia | [ 3 Iron-deficiency anaemia 3.3 (2-6) | [-1% (3102 |
[4.4 (4-7) |4 Neck pain | | 4 Neck pain 2 E-7)_ [ 41% (2855 |
6.0 (4-8) |5 Other musculoskeletal 5 COPD 5.8 (3-10) ] | 46% (32-62) |
[6.1 (49 6 corD 6 Other musculoskeletal 5.9 (4-8) | [ 45% (3851) ]
[6.1(4-9) I 7 Anxiety disorders 7 Anxiety disorders 6.4 (4-9) | [ 37% (25-50) |
[87(6-15) || 8 Migrane 8 Migrane 8.9 (6-15) ] [40% (3151 |
[10.0(7-14) || 9 Falls 9 Diabetes 9.1 (6-13) ] | 68% (56-81) |
[11.4(8-16) || 10 Diabetes 10 Falls [10.1 (7-14) ] | 46% (30-64) |
[12.1(8-17) || 11 Drug use disorders 11 Osteoarthritis [12.3 (9-17) ] [ 64% (50-79) |

Nat Rev Rheumatol. 2014 Jul;10(7):437-41.
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... With dramatic costs ...

Direct costs

= Nonpharmacological treatment
= Pharmacological treatment

= Surgery

» Adverse effects of treatment

= Long-term care

= Health-care provision

Indirect costs Intangible costs
= Absenteeism = Pain
= Reduced = Activity limitation
employment = Decreased quality
= Reduced of life
productivity = Fatigue
Earceiver time Jsiced sacky Nat Rev Rheumnatol. 2014
= Premature mortality participation

Jul-10(7):437-41.
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OSTEOARTROSI

E possibile individuare quattro stadi principali
nella progressione dell’osteoartrosi (OA):.

1. danno alla matrice della cartilagine;

2. risposta dei condrociti al danno;

3. diminuzione della sintesi del tessuto;

4. degenerazione del tessuto.
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Irritazione

membrana : Trauma
sinoviale l
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l Citochine (IL-18) —» Attivazione dei
—® macrofagi
cess v
inflammatorio  [Metalloproteasi della matrice
l l Processo infiammatorio
Dolore ¢
_ Degradazione cartilagine —
i Dolore

Sintesi di sostanza della matrice
Circolo vizioso che si rinforza

!

DEGRADAZIONE DELLA MATRICE
CARTILAGINEA
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Artrosi
\
Ginocchio artrosico
\
\ , Degenerazione cartilaginea
4 Riduzione spazio articolare
S——— Osteofiti
1
Fibia Danno meniscale

|
Sclerosi ossea subcondrale- Cisti

¢ Fibula

Processi di rimodellamento osseo
Microfratture della struttura trabecolare
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> SINTOMI
. Dolore articolare

(4 con lattivita, & con il riposo)
. Rigidita mattutina
(usualmente < 30)

. Instabilita articolare

. Impotenza funzionale

. Dolorabilita alla palpazione
. Dolore alla mobilizzazione

> SEGNI

Limitazione alla mobilizzazione

* Rumore di scroscio (crepitio) al
movimento

* Versamento endo-articolare

» Disallineamento e/o deformita
articolare

» Deformita dei capi articolari

Artrosi

STur

Ginocchio artrosico

Degenerazione cartilaginea

Riduzione spazio articolare

Osteofiti

Tibia

Danno meniscale

Sclerosi ossea subcondrale- Cisti

| | Processi di rimodellamento osseo

Microfratture della struttura trabecolare
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¥ Indicazioni dei condroprotettorsi

e Condroprotezione (!)

* Miglioramento di performance e QoL

e Riduzione assunzione di
FANS/Corticosteroidi

e Ritardo trattamento invasivo

« Allungamento tempo intercorso senza
dolore fra interventi invasivi |
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~ox. Glucosamine sulphate and OA:
2ol the results of a meta-analysis of

31 RCTs

Compared to placebo, glucosamine showed a
significant improvement with unstandardized
mean differences (UMD) in:

 Total WOMAC: -2.49 (95%CI -4.14, -0.83)
 Pain WOMAC: -0.75 (95% CI: -1.18, -0.32)
 Function WOMAC: -4.78 (95% CI: -5.96, -3.59)
 Lequesne score: -1.03 (95% CI: -1.34, -0.72)

Eur J Med Res. 2015;20:24. |
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on biomarkers of cartilage
metabolism Iin bicycle racers

C-terminal cross-linked
telopeptides of type Il
collagen (CTX-I1I):
marker of cartilage
degeneration

.
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oM 3M oM 3IM oM 3M Mol Med Rep. 2013;
Placebo GlcN (1.5 g/day) GleN (3 giday) 7(3):742-6.
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Condroitin sulphate and OA: the

| results of a meta-analysis of 43 RCTs

Participants treated with chondroitin achieved statistically significantly and clinically
meaningful better pain scores (0-100) in studies less than 6 months than those given
placebo with an absolute risk difference of 10% lower (95%CI 15% to 6%); NNT =5 (95%
Cl, 3to 8)

In studies >6 months, the absolute risk difference for pain was 9% lower (95% CI 18 to 0)

For the WOMAC MCII Pain subscale outcome, a reduction in knee pain by 20% was
achieved by 53/100 in the chondroitin group versus 47/100 in the placebo group, an
absolute risk difference of 6% (95% CI 1 to 11), (RR 1.12, 95% CI 1.01 to 1.24).

Differences in Lequesne’s index (composite of pain, function and disability) statistically
significantly favoured chondroitin as compared with placebo in studies <6 months, with
an absolute risk difference of 8% lower (95% CI 12 to 5)

Loss of minimum joint space width in the chondroitin group was statistically significantly
less than in the placebo group, with a relative risk difference of 4.7% less (95%CI 1.6 to
7.8).

Chondroitin did not result in statistically significant numbers of adverse events or
withdrawals due to adverse events compared with placebo or another drug.

Cochrane Database Syst Rev. 2015 Jan 28;1:CD005614.
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&?ﬁ% Glucosamine sulphate

F and OA:
E-p level of evidence

B: Knee osteoarthritis
Evidence supports the use of glucosamine
sulfate taken by mouth to treat knee
OH osteoarthritis.
B: Osteoarthritis (general)
0 Several studies have found that glucosamine
HO may benefit osteoarthritis in other body parts,
HO aside from the knee. However, there is less
NH evidence to support this compared to knee
2 osteoarthritis. Knee osteoarthritis appears to
OH respond better than other joints to any
treatment.

B= Good scientific evidence for this use
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MAYO

Condroitin sulphate and
C%&_%C OA: level of evidence

OH

HO
NH,

OH

A: Osteoarthritis (general)

Chondroitin sulfate is considered a promising treatment
for osteoarthritis. It is most often used to treat
osteoarthritis of the finger, knee, hip joints, low back, and
facial joints. Research has mostly focused on knee
osteoarthritis, with fewer studies conducted on other
joints. Clinical trials suggest that chondroitin may have
significant effects when compared to placebo.

A: Osteoarthritis (knee)

Chondroitin sulfate is considered a promising treatment
for osteoarthritis of the knee. It is also most often used to
treat osteoarthritis of the finger, hip joints, low back, and
facial joints. Clinical trials suggest that chondroitin may
have significant effects when compared to placebo.

A= Strong scientific evidence for this use

ALMA MATER STUDIORUM ~ UNIVERSITA DI BOLOGNA
{A E NON PUO ESSERE UTILIZZATO Al TERMINI DI LEGGE DA ALTRE PERSONE O PER FINI NON ISTITUZIONALI




Absolute treatment effects (change from
baseline) for pain and function: a meta-
analysis of 54 trials including 16427

patients
Treatment Pain (SMD) Pian Function (SMD)  Function
(WOMAC 0-10) (WOMAC 0-10)
Celecoxib -1.09(-1.23,-0.96) -2.73(-3.08.- -0.94(-1.06,-0.82) -1.97(-2.23.-1.72)

2.40)
Glucosamine  -0.85 (-1.05,-0.65) -2.13(-2.63-1.63) -0.56(-0.78,-0.35) -1.18 (-1.64.-0.74)
Chondroitin ~ -1.02 (-1.31,-0.74) -2.55(-3.28-1.85) -0.87(-1.19,-0.54) -1.83 (-2.50.-1.13)

glicosamine  -1.00 (-1.66,-0.34)  -2.50 (-4.15,-0.85) | -1.66 (-2.45, -0.86) -3.49 (-5.15,-1.81)

+ chondroitin
Zeng C et al. Sci Rep. 2015;5:16827.
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- Comparisons of trials and
results

| Glucosamlne/chondrmtln
Arthritis Intervention

Trial (GAIT) (2010)

662 subjects, Rx follow-up: 2
years

Over 2 years, no treatment
achieved a clinically
Important difference in
WOMAC pain or function as
compared with placebo.
However, glucosamine and
celecoxib showed beneficial
but not significant trends.

Use of Glucosamine
hydrochloride in advanced
OA stage, t.i.d.

Long Term Evaluation of
Glucosamine Sulfate
Study (LEGS) (2014)

605 subjects, Rx follow-up: 2 years

No significant differences were
found in the amount of joint space
narrowing in people taking
glucosamine sulphate or
chondroitin alone, compared with
placebo, u.i.d.

However, people taking the
combination of glucosamine and
chondroitin had about half the
amount of joint space narrowing
compared with those taking
placebo (a difference of 0.10 mm
p=0.046). T
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Effetto del MSM sull’artrosi del
ginocchio

MSM (n = 25) Placebo (n = 25) Significance for
between group
differences at

follow-ups
6 weeks 12 Difference 0-12 wk 6 weeks 12 Difference 0-12 wk Between group 0-6 012
weeks [c1] weeks [€1] difference [CI] whs whs
WOMAL
Fain 355 + MO0 00 + 240 [[189, 471 £ 404 + 3519345 124 [00, 24.9] 0.20 0.05"
26,1 245 0.9 266 208 11.5)
Stiffness 392 + B0+ 117 £ 307 [-243, 520+ 585+ 155 £ 358 [0/, 272 B2 467] ao3e om
110 262 1.0] 04 24.2 30.3]
Fundion 366 + 131+ -J7 £ 193 [-158 452 + Y3+ 69+170[01,139] 146 4.3, 250] 051 0.01*
237 231 0.3] 251 1.1
Total 366 + 1331+ -84 + 178 [-155, 472 + 535+ 6517005 135] 150 5.1, 24.9] 0.26 0.00"
239 225 -1.1] 245 03
ALF 365 + B9 S8 10321140, 322 + 39+ 08 £49 [-1.2, 28] 7629 122] 002* .00
166 M7 -25] 106 10.9
5F-35 598 £ 622+ B1=N8[08 617 £ M5+ 34145 [95 24 1.6 221, -10] 0.52 003
197 203 17.1] 162 15.4
WAL 330 + 161 £ N2 £32[1.517] £22 + 516 £ 06 + 27 [406,1.7] 07 [0 24] 018 038
28 249 24 222

BMC Complement Altern Med. 2011 Jun 27;11:50.
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118 pazienti con OA del ginocchio lieve-moderata

~\ randomizzati alla supplementazione 3 volte/die, con:

=] glucosamina 500 mg vs. MSM 500 mg vs.
glucosamina + MSM - placebo

25 @ Placebo @ Glu & MSM e Glu+MSM
20 @
v
[s]
5
T 15
]
o
0
& 1,0
£ " -33%
&
05 &
p<0,001
0 o » . . ™ . . ®
0 2 4 6 8 10 12 14

Tempo (settimane)

Usha PR et al. Clin Drug Invest 2004;24:353-363
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s>~. Efficacy of an undenatured type Il collagen
{{\5\ supplement in modulating knee

.. 199; Placebo vs. Gluco/Condro (1500/1200 mg)
vs. Collagen Il (40 mg)

a b c

= WOMAC MEAN VAS Lequesne's
w: SCORE T *1 Functional Index
3 60 -
E135!} g s BGC A UG —¢Placebo -B-GC —&_UC N i —4-Placebo -®-GC 4 UC-ll
= T T .
81250 1 o £ :
9 I N N ? L e 5% s N
: ~— ~_T o] - ~. ~. ~ ~
®1 N 1 1 I 55 1 k
I~ . P
850 ' \"“-g 3% 1 t}T }
750 f t t t :t 30 f f f } f 45 t f } + . r'T
0 0 80 90 120 150 180 ] 10 &0 90 120 150 180 0 30 &0 80 120 150 180
Days Days Days
Lugo et al. Nutrition J. 2016;15:14 |
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Efficacy of undenatured type Il
collagen in the treatment of
osteoarthritis of the knee: an RCT

120 120 -
BUCT OGHC -
3 £ BUCIIOGH
£ 3 100 K
] o
= =1
f ** hs *%
=]
£ w0 £ 80
: c s
:
g 60 7 60 -
z
: N
@
FR) z 40
-g ;
e %
-4 =4
0 20 4
0 0 T T
0 30 60 90 0 10 60 90
Treatment Duration (days) .
Treatment Duration (days)

Int. J. Med. Sci. 2009, 6
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Undenatured type Il collagen (UC-1I®)
\ for joint support: an RCT in healthy
volunteers

Knee T e -
extension L e *

as

measured

730

by : 1L
goniometr % {

700 +
y
Lugo et al. J 1
Int Soc

600 | L -

7 30 60

Sports Nutr -
2013, 1048 Duration (Days)

Degreas ()
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Effetto dell’acido ialuronico per os
sul dolore percepito nell’artrosi del
ginocchio: uno studio clinico

HA n=721) Placebo (n = 19)

Baseline 3 months Baseline 3 months
WVAS 675 £ 0.18" 4.06 + 0,53 618 £0.21 584 + 050
WOMAC pain BBl £ 067" 5.75 4 0.90°* 805 £0.77 8164+ 073
WOMAC total 4029 £ 2 55 27.62 + 438+ 4053 &+ 3.40 3058 4+ 397

Ca. — 30% !

Rheumatol Int. 2015;35(1):43-52.
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Curcuminoids and OA

0 0 Proinflammatory
signals (eg, IL-1o:

\ / O\ or TNFu)

i

. Activation of IKK
HO C urcumin OH l

Phosphorylation
0 0 and degradation of |—  Curcumin
IKBot

\ / ]

Translocation of
NF-kB complex
into the nucleus

HO . _ OH
Bisdemethoxycurcumin I

Binding to specific
0 9] gene sequence

0 % p /\

Activation of Activation of
proinflammatory genes proapoptotic genes

Demethoxycurcumin \. /

Suppressed chondrogenesis
apoptosis of chondrocytes
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Pharmacological Research 107 (2016) 234242

Contents lists available at ScienceDirect

Pharmacological Research

journal homepage: www.elsevier.com/locate/yphrs

Curcumin downregulates human tumor necrosis factor-« levels: A
systematic review and meta-analysis ofrandomized controlled trials

Amirhossein Sahebkar", Arrigo F.G. Cicero“*, Luis E. Simental-Mendia ¢,
Bharat B. Aggarwal ¢, Subash C. Gupta’

@ CrossMark

Study name Statistics for each study Differance in means and 95% CI
Difference Standard Lower Upper

in means BFFOF Variance Hrmit lirmit Z-\alue p-Value
Yu et al, 20015 -47.390 3.262 10,641 -23.784 -10.996 4531 0.000 ——
Khajehdehi at al, 2011 3600 B.714 45.080 -0.560 16760 0,536 0502
Ganjali e al., 2014a -1.320 0,683 0465 -2 658 o.ma -1.034 0053
Ganjali & al,, 2014b 1,600 0,341 047 0,931 2 269 4 GB6 0000 1
Rahimnia et al., 2014 1.730 1.518 2.305 -1.246 4T 1.138 0255
Panahi «l al., 2014 =11.970 1.069 1.143 =14.085 -9.875 =11.187 0000 .
Lisharam &1 al., 2008 =3.010 0.504 0,254 =3.958 =2.022 =2.973 0,000 .
Panahi &t al., 2015 -7 640 2 064 4 250 -1 685 -13.595 -8 547 0000 —.- =
Na el al., 2014 0470 017G 0.031 -0.816 0124 -2 664 0.0o0a

=4.693 1.229 1011 =702 =2.283 -3.818 0000 ‘*
-30.00 -15.00 0,00 16.00 30,00

Favours Curcumin Favours Control
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Difference in means

Difference in means

4.00
1.84
-0.33
-2.49
-4.66
-6.82
-8.98
-11.15
-13.31
-15.48
-17.64

-17.07

4.00
1.84
-0.33
-2.49
-4,66

N

[ )

-6.82

-B.98
-11.16
-13.31
-15.48
-17.64

3.20

9497  267.02 439.06 61111 78315

4.16

512

. 6.08"

05519 1127.24 1299.28 1471.33 1643.37

Curcumin dose (mg/day)

7.04

I. .I
S S W ] , _ _
L.800° 896 9.92 10.88  11.84  12.80 |
Treatment duration (weeks) _
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PHYTOTHERAPY RESEARCH

;:}"'S Phytother. Res. 28: 1625-1631
( Published online 22 May 2014 in Wiley Online Library

(2014)

T = (wileyonlinelibrary.com) DOL: 10.1002/ptr 5174

o Curcuminoid Treatment for Knee Osteoarthritis:

A Randomized Double-Blind Placebo-Controlled

Trial

WOMAC items Group Before treatment After treatment p-value within group p-value between groups

Pain index Curcuminoids 9.91+4.1 6.1£2.9 <0.001° < 0.001
Placebo 10.514 94+34 0.025

p-value”® - 0.66 0.002 -

Stiffness Curcuminoids 1.06+1.8 0.15+0.5 0.043 0.912
Placebo 1.71.7 0.76+0.9 0.009

p-value - 0.25 0.020 -

Physical function Curcuminoids 31.8114 18.7+£10.3 <0.001 < 0.001
Placebo 324+12.8 30.419.4 0.227

p-value - 0.89 0.001 -

Global Score Curcuminoids 42.4+18.3 25.0+13 <0.001 0.001
Placebo 446+17.3 40.6+12.6 0.072

p-value - 0.74 <0.001 -
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__ PHYTOTHERAPY RESEARCH
* —~~ Phytother. Res. 28: 1625-1631 (2014)

\< Published online 22 May 2014 in Wiley Online Library
. . (wileyonlinelibrary.com) DOI: 10.1002/ptr.5174

By

{2 Curcuminoid Treatment for Knee Osteoarthritis:
A Randomized Double-Blind Placebo-Controlled
Trial

25 1
.u

Frequency of E;m' - ,
the use of 2
NSAIDs/ E o 1 ;;:i:imiﬂs
painkillers at &
baselineand “ s : .
at the end of I u .
study.  REE Stop  Decraseduse  Nochange
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Analgesic Efficacy of Curcuminoids
In Clinical Practice: A Systematic
Review and Meta-Analysis of RCTs

Curcuminoids Control Std. Mean Difference S$td. Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Random, 95%Cl Year IV, Random, 95% CI
Durgaprasad et al. 0.31 1.88 8 072 133 T 101% -0.23-1.25,0.79) 2005 e
Kuptniratsaikul et al. 26 241 45 A9 213 46 144% -0.31(-0.72,011] 20098 e
Agarval et al. -306 1051 25 -844 116 25 126%  -1.97[266,-1.29) 2011 ——
Chandran and Goel  -4296 2346 15 -39.08 17456 15 123% -0.18(-0.90 0.53] 2012 .
Ryan etal. 464 498 14 287 272 16 123% 0.44[-0.29 1.16] 2013 ! i
Kuptniratsaikul et al. 326 211 1M 317 198 160 15.4% 0.04[-0.18,0.25] 2014 T
Panahi etal. -30.02 1624 19 -285 1641 21 123%  -166[237,-0092] 2014 T
Drobnic et al. 33 19 9 306 79 10 106% -0.88[-1.84,0.07] 2014 PR T |
Total (95% CI) 306 300 100.0%  -0.57[-1.11,-0.03] '.'
Haterogeneity: Tau?= 0,48, Chi#=50.51, df= 7 (P < 0,00001); = 26% lb 1 i 1 i

Testfor overall efiect. 2= 2.08 (P = 0.04) Favours Curcuminoids Favours Control

Forest plot detailing standardized mean difference and 95%CI for the impact of
curcuminoid supplementation on the severity of pain.

Pain Medicine 2015
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Analgesic Efficacy and Safety
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Curcumin effect on
depressive symptoms:
a meta-analysis of RCTs

Std. Mean Difference Std. Mean Difference
Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% ClI
Panahi et al 2015 232%  -0.53[-0.97 -0.08] —
Yuetal 2015 29.3%  -0.43[-0.82 -0.03] —
Sanmukhanietal 2014  10.3% -0.32 [-0.89, 0.35) 1
Lopresti et al 2014 16.6% -0.24 [-0.76, 0.29) N
Bergman et al 2013 11.6% -0.21 [-0.84, 0.42] L]
Esmaily et al 2015 9.0% 0.03 [-0.68, 0.75) I
Total (95% Cl) 100.0%  -0.34[-0.56, -0.13] k. 3

Heterogeneity: Tau? = 0.00; Chi* =222 df=5 (P =0.82); I = 0% . . .

e by 2 4 0 1 2
Testfor overall effect: £ =3.12 (F = 0.002) Favours [Curcumin] Favours [control]

Phytother. Res. 30: 175-183 (2016) |
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Nanoparticelle Biodisponibilita

A~ Piperina
Somministrazione affiancata x20-40
da estrattodi curcumina

Quercetina
Somministrazione affiancatada X 113-2
estratto dicurcuming

Betaciclodestrine

Curcuminaunitaacomplessi % 1,8-2
molecolari

0 0
3 ~ Liposomi %9 .3
Miscrosferalipidica che
incapsulala curcumina
HO OH
OCH3 HaCO o _
itosomi
Microsfera lipidica con x3-29

Curcumina fosfolipidi uniti alla curcumina 3

Nanoparticelle solide lipidiche
Curcuminainuna matrice di x 65
particelle solide lipidche: SLN
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Not all curcumins have same

bioavailability: the role of
sesquiterpenoids
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Vita media della curcumina

D Curcumina libera
0 Forma coniugata*

6 ore
2 ore
#ND -
L T
Nanoparticelle estratto
solide lipidiche Fitosomi 95% curcuminoidi

(*) forma coniugata (glucuronizzazione), metabolito inattivo
NR: non si e riscontrata curcumina libera
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Vantaggl dell’approccio
nutraceutico

Usualmente buon profilo di safety

Rarissime controindicazioni (pregressa
Intolleranza)

Rarissime interazioni con terapia farmacologica
Gradito dal paziente
Multi-target

Potenzialmente efficacie (se molecole, forme
farmaceutiche, durata del trattamento e dosaggi
corretti) |
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