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Product-evaluation registry of Meriva®,
a curcumin-phosphatidylcholine complex,
for the complementary management of osteoarthritis
G. BELCARO 1, M. R. CESARONE 1, M. DUGALL 1, L. PELLEGRINI 1, A. LEDDA 1,
M. G. GROSSI 1, S. TOGNI 2, G. APPENDINO 3

Aim. A proprietary complex of curcumin with soy phosphatidylcholine (Meriva®, Indena SpA) was evaluated in a registry study to define its efficacy in 50 patients with osteoarthritis (OA) at dosages corresponding to 200 mg curcumin per
diem.
Methods. OA signs/symptoms were evaluated by the WOMAC
scores. Mobility was studied by walking performance (treadmill), and inflammatory status was assessed by measurements
of C-reactive protein (CRP).
Results. After three months of treatment, the global WOMAC
score decreased by 58% (P<0.05), walking distance in the treadmill test was prolonged from 76 m to 332 m (P<0.05), and CRP
levels decreased from 168 ± 18 to 11.3 ±. 4.1 mg/L in the subpopulation with high CRP. In comparison, the control group
experienced only a modest improvement in these parameters
(2% in the WOMAC score, from 82 m to 129 m in the treadmill
test, and from 175 ± 12.3 to 112 ± 22.2 mg/L in the CRP plasma concentration), while the treatment costs (use of anti-inflammatory drugs, treatment and hospitalization) were reduced
significantly in the treatment group.
Conclusion. These results show that Meriva® is clinically effective
in the management and treatment of osteoarthritis and suggests
that the increased stability and better absorption of curcumin
induced by complexation with phospholipids has clinical relevance and sets the stage for larger and more prolonged studies.
KEY WORDS: Osteoarthritis – Curcumin - Meriva® - WOMAC –
Joints – Pain - Anti-inflammatory drugs.
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ver 2,500 preclinical investigations have validated the diarylheptanoid curcumin, the yellow pigment of turmeric (Curcuma longa L.), as a potential
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agent to treat chronic diseases such as inflammation,
cancer, and Alzheimer’s disease.1 These pathologies
are currently at the forefront of biomedical research
because of their large incidence, suboptimal treatment,
and growing financial burden to society. However, the
clinical translation of these research findings has so
far been hampered by the chemical instability of curcumin at intestinal pH values, by its low water solubility
and poor oral bioavailability, and by its quick conjugation and excretion. Curcumin undergoes fast (t1/2
<10 min) retro-Claisen hydrolytic cleavage at pH 7,2 its
overall oral absorption is dismally low, barely overcoming 50 ng/mL after administration of the clinically unrealistic dosage of 12 g/day,3 and only phase II
metabolites (sulfates and glucuronides) have been consistently detected in biological fluids (plasma, urine)
after oral administration in humans.3 Conjugation can
stabilize curcumin in plasma, but its hydrolytical instability and insolubility, poor absorption, and quick elimination generate unfavorable conditions for therapeutic use. As a result, several human studies on curcumin have failed,4 and the important clinical potential of
this compound is still substantially untapped.5-11
To improve the poor oral pharmacokinetics of curcumin, two distinct strategies have been pursued. The
first one is the co-administration of compounds that
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interfere with its metabolic process, such as the alkaloid piperine, a potent inhibitor of hepatic and intestinal transformations of xenobiotics.6 However, since
curcumin can already interfere with drug metabolism
by inhibiting several classes of cytochromes,4 severe
reactions might occur when the curcumin-piperine
association is administered with other drugs.4
Furthermore, although an increased absorption has
been shown for the curcumin-piperine combination,7 its
clinical efficacy and safety are still largely unknown.
The second strategy to improve the oral absorption of
curcumin is based on its tendency to form non-covalent
adducts with phospholipids, host-guest complexes with
cyclodextrins, and liposome inclusion products.3-9
However, these formulation strategies intended to
improve bioavailability also need clinical validation.
Curcumin has a high affinity for biological membranes and has the ability to rapidly penetrate them
and form dimeric complexes that span the extra- to
intracellular-length.3-8 As a poorly water soluble phenolic, curcumin can form non-covalent links with
phospholipids, and in particular phosphatidylcholine
(PC).9-12 The formation of these complexes could
improve the curcumin pharmacokinetics by shielding
curcumin from retro-Claisen hydrolysis and stabilizing it at intestinal pH values. Furthermore, capitalizing on the fast exchange of PC between biological
membranes and the interstitial fluid, PC could also
chaperone curcumin into cell membranes,9-12 where,
thanks to membrane fluidity, the PC-curcumin complex
may next move from the luminal to the visceral side of
enteric cells. In this way, a substantial increase of
absorption could be foreseen.3, 9-12
Curcumin as PC complex (Meriva®) has shown
promising results in terms of hydrolytical stability 10
and oral absorption.11 Within its many possible clinical indications, curcumin could be particularly beneficial1 in the management of osteoarthritis (OA), since
it can affect most molecular processes involved in this
condition.12 The long-term side effects and costs of
COX2-inhibitors have indicated the need for a complementary treatment in osteoarthritis,13-15 prompting
a registry study on Meriva® to evaluate and define its
effects on osteoarthritic pain and its associated physical impairment.
Materials and methods

Two groups of subjects with symptomatic OA were
defined: Group A was managed using the “best avail-
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able treatment” as defined by patient’s GP and by specialists; and Group B was managed using the “best
available treatment” as above in association with
Meriva® administered as a food supplement.
A total of 50 patients with osteoarthritis (confirmed
by x-ray) were included in this study. Patients were
recruited from the San Valentino Vascular Screening
Project. For clinical homogeneity, the main localization of OA in these subjects and the source of most of
their signs and symptoms were in either or both knees.
Patients were informed about the aim of the study and
management procedure and gave oral informed consent.
Meriva® (distributed by Indena SpA, Italy) is already
included as an ingredient in over-the-counter food
supplements marketed in the USA and Europe. In this
study, a finished form in capsules prepared by Thorne
Research Inc. (Dover, Idaho, USA) was used at a
dosage of 1g Meriva® complex per day (corresponding to 200 mg curcumin per day). Curcumin 16-22 has
been used in several clinical and preventive applications
without side effects.

Inclusion criteria
Primary osteoarthritis in one or both knees was diagnosed by x-ray investigation. Subjects had mild to
moderate pain not adequately or completely controlled
with anti-inflammatory drugs. They had to be able to
perform the treadmill walking test and to understand
all questions from the WOMAC questionnaire.

Exclusion criteria
Exclusion criteria were cardiovascular disease requiring drug treatment, diabetes, BMI>25, severe metabolic
disorders, surgery or arthroscopy within the 3 months
before inclusion, and any oncological condition or
severe bone or joint deformation or condition making
the patient unable to walk.

Evaluation of signs/symptoms of osteoarthritis
The questionnaire developed by the Western Ontario
and McMaster Universities was applied to describe
and rate the symptoms of OA. The questionnaire gives
scores for the diverse symptoms of OA (WOMAC
scores).13-15 The status of OA signs/symptoms was
evaluated by the investigator together with the patient
at inclusion and after at least 3 months of treatment.
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TABLE I.—WOMAC scoring and interpretation. Each response is associated with a conventional score expressed in points, as follows.
Response

None
Slight
Moderate
Severe
Extreme

Points

1
2
3
4
5

out pharmacological treatment. Impairs daily activities.
Often extending proximal to knees and visible also in
other body parts (i.e.hands).
Edema was present at inclusion in most patients
(88%) as a consequence of reduced activity associated to pain and walking impairment.

Evaluation of plasma C-reactive protein

Table I shows the types of responses and the attribution
of the WOMAC score.

Evaluation of physical performance
Patients were able to walk on a treadmill (as tested
in two tutorial tests). At inclusion and after 3 months
performance was evaluated by treadmill at a speed of
3 km/h and an inclination of 10%. The total distance
that could be covered without pain was recorded.

Evaluation of associated treatments needed to manage osteoarthritis
A diary was kept to record the use of any other drug
prescribed by the patient’s GP, the use of which was
free (with a warning not to use excessive amounts).
Evaluation of costs and side effects
The costs of treatment and other costs occurring
during the trial period (including work disruption and
hospital admission) were recorded in a file specifically designated for costs.

Evaluation of edema
Lower limb edema 23-25 was evaluated using an edema score (0-4) as previously defined:
0) no edema;
1) distal, below-knee minimal edema visible only
after prolonged standing (all day); not present every
day; completely resolving after rest; no other symptoms;
2) below-knee edema visible only after long standing (>3 hours); disappearing after rest and leg elevations; minimal symptoms. Present every day;
3) edema present every day; only partially regressing with night rest; important symptoms; requires
pharmacological treatment;
4) edema present day and night not reversible with-
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C reactive protein (CRP) 26 was evaluated by laser
nephelometry. Diagnostic use CRP is used mainly as
a marker of inflammation. Apart from liver failure,
there are few known factors that interfere with CRP
production.16 Measuring C-reactive protein values is
useful in determining disease progression or the effectiveness of treatments.

Reference ranges for blood tests
CRP was quantified with laser nephelometry. The
test gives results in 30 minutes and is sensitive enough
to detect 0.04 mg/L. CRP concentration in healthy
subjects is usually lower than 10 mg/L, slightly increasing with age. Higher levels are found in late stages of
pregnancy, mild inflammation and viral infections
(10–40 mg/L), active inflammation, bacterial infection (40-200 mg/L), and severe bacterial infections
and burns (>200 mg/L). Viral infections tend to give a
lower CRP level than bacterial infection. In our population normal reference ranges for blood tests were
less than 5-6mg/L.

Standards
All test were performed according to our standards
defined in several publications. 27, 28

Statistical analysis
The results were evaluated using analysis of variance
(ANOVA with the Bonferroni correction) and the nonparametric Mann-Whitney U test.
TABLE II.—Main patient characteristics.
Response

Age
Male / female ratio
BMI

PANMINERVA MEDICA
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44.4 SD 7.2
range 40-53
12:11
23.6; 1.4

45.3 SD 8.6
range 44-53
13:12
23.7;1.1
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TABLE III.—Details of the variations in score for each WOMAC item (score at inclusion, with SD, in comparison with the score at 2 AND 3
months of treatment). The comparative decrease in controls was significantly lower with minimal, non-significant variations between two
and three months.
Pain

1) walking
2) stair climbing
3) nocturnal
4) rest
5) weight bearing
Stiffness:
1) morning stiffness
2) stiffness late in day
Physical function:
1) descending stairs
2) ascending stairs
3) rising from sitting
4) standing
5) bending to floor
6) walking on flat
7) getting in/out (car)
8) going shopping
9) putting on socks
10) rising from bed
11) taking off socks
12) lying in bed
13) sitting (a)
14) sitting (b)
15) getting on/off toilet
16) heavy house duties
17) light house duties

Inclusion

T

3.1;1
3.4;1.1
3.3;1.1
3.6;1
3.3;1.2
16.9

C

2 months

3.2;0.8
3.1;1.1
3.2;1
3.1;1.1
3.4;1
16

T

2;0.8
1.5;1.1
1.4;0.6
1.6;1.2
2.6;1.1
9,1

C

P1

P2

3.3;1.2
2.1;0.8
2.1;1.1
2.6;1.2
3.4;1.1
13.4

S
S
S
S
S
S

ns
S
S
S
ns
ns

3 months

T

2.1;0.4
1.5;0.6
1.1;0.4*
1.5;1
2.3;0.4*
8.5*#

C

3.2;0.9
2.2;1
2.2;0.8
2.5;0.4
3.2;0.4
13.3 ns4

3.8;1.1
3.6;1.1
7.4

3.6;1.2
3.2;1.3
6.8

2.2;1.2
1.4;0.8
3.6

3.4;1
3.1;2
6.5

S
S

ns
ns

2.1;1
1.2;0.5*
3.3*#

3.5;1.1
3.2;1
6.7 ns

3.2;1
3.6;1.1
3.7;1.2
3.6;1.1
3.8;1.2
3.7;1.1
3.9;1
3.7;1.2
3.8;1
3.9;1.3
3.7;1.1
2.7;0.5
2.8;1.1
2.4;1
3.3;1.1
3.5;1.1
3.8;1

3.3;1.1
3.4;1.2
3.5;1.2
3.5;1.1
3.7;1.3
3.3;1.2
3.6;1.1
3.8;1.2
3.9;1.1
3.7;1.2
3.8;1.2
2.7;1
2.7;1.3
2.5;1.3
3.3;1.2
3.4;0.5
3.7;0.7

1.8;1
1.1;1.1
1.3;0.9
1.5;1
2;1.2
1.6;0.9
1.1;0.4
1.4;0.3
2;1.2
2.8;1.2
1.5;0.7
1.1;1.1
1.3;0.8
1.2;1.1
2;0.5
2.1;1.2
1.8;0.4

2.9;1.1
2.9;1.1
3.2;1.1
3;1.4
3;1.1
3.4;1.2
2.8;1
3.1;1.1
3.1;1.2
3.3;1.1
3.5;1.4
2.6;1.1
2.8;1.1
2;0.7
3.3;1.1
3.5;1.2
3.6;1.4

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

S
S
S
S
S
ns
S
S
S
S
S
ns
ns
S
ns
ns
ns

1.1;0.3*
1.05;0.6
1.23;0.5
1.4;0.4
2.1;0.3
1.5;0.4
1;0.4
1.2;0.4
1.5;0.4*
2.5;1
1.1;0.5*
1;0.3
1.1;0.3
1.1;0.5
1.3;0.3*
1.7;1*
1.1;0.5*

2.8;1
3;1.1
3.3;1
3.2;1
3.2;1
3.3;0.8
2.9;1
3.6;1.1
3.2;1
3.4;1.3
3.7;1.1
2.8;0.4
2.9;0.9
2.5;0.4
3.6;1
3.8;0.4
3.8;0.8

Total

59.1

57.8

28.4

55.3

22.98*#

58.84 ns

WOMAC Score

83.4

80.6

41.1

75.2

34.8*#

78.8 ns

Interpretation of the table: the first numbers (T) indicate the score relative to patients using active treatment (AVERAGE AND SD); C-column numbers indicate controls. P1: significance: inclusion value VS after (2 months) value. P2: significance: treatment vs controls at 2 months. Results at 3 months: *difference between 2 and 3
months; # difference between groups.

At least 50 subjects should have been observed in the
study (with at least 20 completing the study/observation period in each group). This number was chosen to
overcome spontaneous or intra-individual variations
and to overcome inter-individual variability. A condition such as OA may have periods of high-level
signs/symptoms followed by other periods of low-level signs/symptoms. These variations may be due to
several factors including individual inflammatory situations as well as environmental and climate changes,
working or standing patterns, etc.
Results

Table II shows details of the patients. The treatment
and control groups were comparable for age, sex dis-
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tribution, and presence and intensity of their signs/
symptoms. Routine hematochemical tests (hematocrit,
hepatic and renal function tests, including blood and
urinary Ca) were within normal limits at inclusion and
at the end of the study.
Table III shows details of the variations in score for
each WOMAC item. There was a significant decrease
at 2 months (P<0.05) with a further, significant decrease
at 3 months (P<0.05). Pain, stiffness, and physical
function were all positively affected by treatment
(P<0.05). In treatment patients the WOMAC score
(median 83.4 at inclusion vs. 80.6 in controls)
decreased to 41.1 (vs. 75.2 in controls) at 2 months
and was down to 34.8 at 3 months (vs. 78.8 in controls)
(P<0.05).
Table IV shows performance concerning social func-
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TABLE IV.—Performance of social functions and the status of emotional function.
Social function

Negative alterations in:
1) in leisure activities
2) community events
3) church attendance
4) with spouse
5) with family
6) with friends
7) with others
Total
Emotional function:
1) anxiety
2) irritability
3) frustration
4) depression
5) relaxation
6) insomnia
7) boredom
8) loneliness
9) stress
10) well-being#
Total

Inclusion

T

3.3;1
3.5;1.1
3.5;1.1
3.5;1
3.6;1.1
3.4;0.8
3.7;1
24,5
3.7;1.1
3.8;1.1
3.5;1.1
3.3;1
2.8;0.3
2.9;1.1
3.6;1
3.6;1.2
3.9;1
3.8;1
34.9

C

2 months

3.4;2)
3.2;1.1
3.6;1
3.6;1.3
3.5;1.2
3.3;0.7
2.1;1.4
22.8

T

2.2;1
2.2;1
1.8;1.1
1;1.2
1.4;1.1
1.4;0.8
1.3;0.5
11.3

3.6;1
3.7;1.2
3.6;1.2
3.3;1.2
2.7;0.4
2.8;1
3.3;1.2
3.6;1
3.8;1.1
3.7;1.1
34.1

C

1.1;0.4
1.3;0.4
1.1;0.2
1.4;0.8
1.1;0.3
1.1;0.4
1.1;0.3
1.2;0.4
2;1.1
1;0.3
13.4

P1

P2

3.2;2
3.3;1.1
3.5;1.1
2.1;1.2
3.3;1.1
3.3;1.2
3.2;0.9
21.9

S
S
S
S
S
S
S
*

S
ns
ns
S
S
ns
S
**

3.4;1
3.6;1.1
3.7;1.3
3.1;0.8
2.9;1
2.8;1.1
3.3;1.3
3.4;0.5
3.9;0.6
3.9;1.2
37.9

S
S
S
S
S
S
S
S
S
S
*

ns
ns
ns
ns
ns
ns
ns
ns
ns
ns
**

3 months

T

2.1;0.3
2;0.1
1.1;0.5*
1.1;0.6
1.3;0.4
1.1;0.3
1.2;0.3
9.9
1;0.3
1.1;0.7
1;0.3
1.1;0.4*
1;0.3
1.1;0.2
1;0.2
1.1;0.2
1.2;0.4*
0.9;0.4
10.5*#

C

3.5;1
3.2;1.1
3.6;1
2.3;1.1
3.2;1
3.6;1.2
3.3;1
22.7
3.5;1.1
3.4;1.2
3.6;0.4
3.3;1
3.4;3
3.1;0.7
3.4;0.4
4.1;1
4.3;1.1
3.8;0.8
35.9

#Indicates alterations in well being. Score = SUM (points for relevant items). Average score = (total score) / (number of items). Interpretation: minimum total score:
0; maximum total score: 96; minimum pain subscore: 0; maximum pain subscore: 20; minimum stiffness subscore: 0; maximum stiffness subscore: 8; minimum physical function subscore: 0; maximum physical function subscore: 68.

TABLE V.—Results of the exercise tests (median and range). The treadmill test was performed with the treadmill at the speed of 3 km/hour,
with an inclination of 10%.
Treatment

Controls

Time
differ.

Groups
differ.

Inclusion
76 m (15-188)

82m (19-210)

NS

*

2 months
229 m (106->400)
(+201%)#

104m (38-336)
(+26.8%) #

P<0.05

*

129 (44-383)
+24% vs
2-month data

P<0.05

3 months
331 (112- >400)
+44% vs
2-month data

*

Difference before-after#.

tion and the status of emotional function. These aspects
were also improved in treatment patients as the score
decreased at 2 months from a median value of 34.9
(vs 34.1 in controls) down to 13.4 (P<0.05) in comparison with 37.9 in controls. At 3 months there was a
further decrease down to a median value of 10.5
(P<0.05) in Meriva® patients vs. 35.9 (not significant)
in controls.
Table V shows the results of the exercise (treadmill)
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TABLE VI.—CRP variations.
Treatment

Controls

Inclusion

168 (SD18)mg/Lt

175 (12.3)

8 weeks

10.2 (SD 3.51)*

132 (18.2)

12 weeks

1.31 (SD 4.11)

112 (SD22.2)

* p <0.05 (Mann Whitney).

tests (median and range). The treadmill (at a speed of
3 km/hour, with a 10% inclination) indicates an
improvement of 201% of the initial distance (P<0.05)
at 2 months (vs. a 26% increase in controls) and a further increase (+44% at three months) for a total of
336% compared to value at inclusion vs. a total increase
of 30.8% in controls (the difference between the two
increases is significant; p<0.05). Meriva® treatment
produced an increase 5.568 times greater than “the best
treatment” when considering physical performance.
Edema was on average 2.81(sd 0.33) in Meriva®
patients in comparison with 2.76(0.4) in controls. At
3 months it was reduced in both groups: 1.2 (0.3) in
Meriva® patients compared with 2.13 (p<0.05 between
groups) in controls.
Table VI shows the variations in CRP in a subgroup
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TABLE VII.—Other observations during the study (median).

1)
2)
3)
4)
5)
6)
7)

Decrease in use of nsaids/painkillers
Decrease in gastrointestinal complications
Decrease in use of other drugs/treatments
Decrease in management costs
Distal edema decrease
Hospital admissions, consultation and tests decrease
Specific decrease in non-drug treatment (i.e. physiotherapy),
costs due to different complications, new consultations, test et cet.

of subjects treated with Meriva®. Twelve patients in the
treatment group (age 43.3;5.1; 8 females) and 11 (age
44.2;4.8; 6 females) in controls had increased CRP at
inclusion. The average decrease in CRP values of these
subgroups of patients at inclusion and at 8-12 weeks
is shown in the table. The decrease in CRP was significant in both groups at 8 weeks with a limited, not
significant further decrease at 12 weeks; the decrease
in CRP was significantly greater in the Meriva® group
(P<0.05).
Table VII shows other observations concerning several aspects of the treatment of OA. The decrease in
NSAIDs and painkillers during the study was, globally,
63% in the treatment group vs. 12% in controls
(P<0.05).
The decrease in gastrointestinal complications was
38% in Meriva® patients vs. 15% in controls (P<0.05).
The decrease in the use of other drugs/treatment was
38% in treatment subjects vs. 11% in controls (P<0.05).
The global decrease in management costs was 49%
in Meriva® patients compared to a decrease of 3% (not
significant) in controls (difference between groups:
P<0.05%).
The median decrease in distal edema was 65% vs.
5% in controls (P<0.05). The presence of edema in
these patients is mainly associated with a combination of inflammation, forced reduced activity (caused
by pain on motion), and relative impaired limb mobility altering the venous pump function and the venous
return, particularly of the lower limbs.
Hospital admissions, consultation and radiological,
imaging or instrumental tests decreased (median) 38%
(P<0.05) in comparison with a 6% (not significant)
decrease in controls (difference between groups:
P<0.05).
The specific decrease in non-drug treatment (i.e.
physiotherapy) costs due to different types of com-
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Meriva®

Controls

63%
69%
38%
49%
65%
38%

13%
15%
11%
3%
5%
6%

44%

8%

plications, new consultations or blood tests was 44%
(P<0.025) in Meriva® patients vs. 8% (not significant)
in controls (the difference between the two groups
was significant: P<0.05).

Discussion

Curcumin is one of the most extensively investigated products of natural origin. Its broad spectrum
of bioactivity and low oral toxicity have expanded its
use to several clinical conditions.1, 12 Many potential
beneficial properties of the natural product have not
produced effective clinical results because curcumin
shows a poor water solubility and stability, a low and
unpredictable oral absorption, and a quick metabolism. All these problems have hampered the clinical
development of curcumin as a drug as well as an efficacious health food ingredient.
The clinical trials of curcumin reported so far are
characterized by a small number (<50) of participants,
large doses (>1 g) of the natural product 4 and, often,
controversial results.
To overcome the problematic use and dosage of the
natural product, a phospholipid complex (Meriva®)
was developed by combining curcumin and phosphatidylcholine in a 1:2 ratio.9 Complexation with
phospholipids led to an improved aqueous stability
and oral absorption of curcumin.10, 11
The management of OA is one of the best clinical
possibilities for the use of curcumin in the light of ethno-pharmacological data and its mechanisms of action.
Thus, turmeric is used in Asian medicine to treat
inflammation and joint pain; curcumin protects chondrocytes from the catabolic action of inflammatory
cytokines (IL-1beta, AP-1, NF-kB) and enzymes
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(MMP-3, collagenases) and may block proteoglycane
degradation.12
Curcumin has shown high potency in animal models of rheumatoid arthritis 18 and in a clinical trial that
compared its activity with that of the non-steroid
anti-inflammatory drug phenylbutazone.19 This study
was the first indication of its clinical efficacy in
OA.20
Meriva® shows a marked improvement in hydrolytic stability and oral absorption in comparison with
non-complexed curcumin.9-11
In this product-evaluation registry, a dosage (200
mg) much lower than those employed in previous or
current clinical studies (usually greater than 1g/day)
was employed.20
This dosage was only slightly higher than the dietary
intake of curcumin (up to 2 mg/Kg die) in the Indian
diet,20 where turmeric is mainly consumed in an oily
matrix favoring the absorption of curcumin.3
Meriva® (with curcumin embedded in a phospholipid
complex) is a comparable molecular translation of this
healthy dietary habit.
This product evaluation registry in patients with OA
used the WOMAC 29 score (now considered a standard of evaluation for these clinical problems) for the
evaluation of physical performance, which is the most
bothersome problem for most patients and leads to an
inability to take care of themselves (as, for example, the
inability to shop alone). Some secondary outcomes
(i.e. consumption of NSAID, management costs, and
overall quality of life) are less predictable and may
reflect the social context and the possibility offered
by healthcare providers.
In this pilot registry a very significant decrease
of WOMAC scores was observed, which was associated with an improvement in walking. These results
suggest that Meriva® can be used as a complementary treatment in the management of OA, particularly to relieve pain and increase the mobility of
patients. Meriva® improves their quality of life and
physical function, but it may also produce a significant decrease in treatment costs. The reduced use of
NSAID, physical treatments and hospitalization was
observed in the treatment group. Curcumin is generally a gastroprotective agent19 that might protect
from the adverse gastric side effects of many antiinflammatory drugs.
At this stage, it is difficult to define whether the
improved physical performance observed with Meriva®
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is due to a better control of inflammation, pain and
rigidity, or to a direct action on muscular function. In
the subpopulation with higher CRP, there was a
decrease from abnormally increased values (168 ± 18
mg/L) to almost normality (11.3 ±. 4.1 mg/L), suggesting a possible important decrease of inflammation by Meriva®.
Conclusions

These results suggest that Meriva® is effective in
OA as a complementary management tool, and the
study provides a clinical validation of the effectiveness of phospholipid complexation to improve the
hydrolytic instability and poor oral absorption of curcumin.
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