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s u m m a r y

Objective: To evaluate the efficacy and safety of a combination of patented C. longa and B. serrata extracts 
(CBTIL) in patients with hand osteoarthritis compared with placebo.
Design: This 3-month, multicentre, randomized, double-blind, placebo-controlled study enrolled patients 
with symptomatic hand osteoarthritis, with a body mass index ≤ 35 Kg/m2, and who met the American 
College of Rheumatology criteria for osteoarthritis of the hand (CUBO/NCT 05570123). Participants received 
either two tablets of CBTIL or two placebo tablets per day. The primary endpoint was the difference in pain 
change on the visual analog scale between baseline and month 3. Secondary outcomes included the number 
of painful and swollen joints, functional score, quality of life, patient global assessment, grip strength, 
analgesic consumption, and treatment tolerance.
Results: 162 patients were randomly assigned to receive CBTIL (n=83) or placebo (n=79). In the Intention- 
to-treat analysis, the mean decrease (indicating pain relieve) from baseline to month 3 on the pain scale 
(primary endpoint) was −24.7 mm (95% Confidence Interval (CI) [−30.7 to −18.7]) in patient assigned to 
CBTIL group and −16.2 mm (95% CI [−22.5 to −9.9]) in patients assigned in placebo group (Difference be
tween groups: −8.5 mm (95% CI [−16.4 to −0.6]; p = 0.03). At 3 months, the patient’s global assessment (−9.6 
mm [95% CI −16.9 to −2.2]), the percentage of patients achieving an acceptable symptom status (PASS) (Odd 
ratio (OR) 1.9 [95% CI 1.0 to 3.8]), Short Form-36 (SF-36) pain (7.1 units [95% CI 1.7 to 12.4]), and SF36 health 
change (6.7 units [95% CI 1.2 to 12.2]) were significantly improved by CBTIL compared to placebo. Other 
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outcomes did not significantly differ between the two groups. No significant difference was observed re
garding adverse events between the groups.
Conclusions: CBTIL relieves pain in patients with hand osteoarthritis. Together with its safety, this clinically 
relevant symptomatic effect suggests that CBTIL may be an alternative to oral NSAIDs and analgesics for 
managing symptomatic hand osteoarthritis.
© 2025 The Author(s). Published by Elsevier Ltd on behalf of Osteoarthritis Research Society International. 
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc- 

nd/4.0/).

Introduction

In Europe, osteoarthritis of the hands (HOA) is one of the most 
common forms of osteoarthritis (OA).1 By 2050, an estimated 279 
million people will suffer from HOA.1,2 The disease is associated with 
hand pain, stiffness, functional limitations, decreased grip strength, and 
a reduced quality of life.2 According to the latest recommendations from 
the European League Against Rheumatism (EULAR) for managing HOA, 
topical Non Steroidal Anti-inflammatory Drugs (NSAIDs) are the first- 
line pharmacological treatment, and oral analgesics, particularly 
NSAIDs, should be considered for a limited period to relieve symptoms.3

Intra-articular glucocorticoid injections may be considered only in pa
tients with painful interphalangeal joints. Given the limited number of 
available pharmacological treatments, looking for efficient, well-toler
ated alternatives is essential. Plant-natural compounds could be an al
ternative. In 2018, Liu et al.4 published a systematic review and meta- 
analysis, including 69 randomized placebo-controlled clinical trials with 
11,586 participants, investigating 20 dietary supplements for managing 
OA. They concluded that some supplements, such as C. longa and B. 
serrata extracts, had moderate and clinically meaningful effects on pain 
and function in patients with OA in the short term. However, the studies 
included few patients and mainly investigated knee OA. No study 
evaluated the effect of C. longa or B. serrata alone or in combination in 
patients with hand OA, representing a subgroup different from knee OA 
patients. Furthermore, we cannot extrapolate that an active treatment 
for knee OA is also effective for HOA. We recently investigated the 
impact of C. longa and B. serrata extracts (CBTIL) and standard care on 
HOA.5 This open-label, non-controlled, post-observational study based 
on 232 patients indicated that this combination of plant extracts might 
decrease pain intensity, painful joints, and oral and topical NSAID 
consumption. This preliminary observation justified the design of a 
randomized controlled trial to evaluate the effect of a combination of 
patented extracts of Curcuma longa (CURTIL03) and Boswellia serrata 
(BOSTIL01) on HOA. In vitro, we demonstrated that CURTIL03 and 
BOSTIL01 had different effects on the transcriptome of OA chondrocytes 
and acted on different but complementary pathways to induce anti
oxidant, detoxifying, anti-inflammatory, and anti-catabolic activities.6

The genes most over-expressed by CURTIL03 were anti-oxidant, de
toxifying, and cytoprotective genes involved in the Nrf2 pathway. The 
genes down-regulated were mainly pro-inflammatory cytokines and 
chemokines. Conversely, the antioxidant/detoxifying activities of 
BOSTIL01 were linked to activation of the Nrf1 and PPARα pathways. 
The anti-inflammatory effects of BOSTIL01 were associated with in
creases in Growth Differentiation Factor (GDF)15, decreases in cellular 
cholesterol uptake and genes involved in fatty acid metabolism, and 
down-regulation of Toll-like receptor (TLR) activation. Like CURTIL03, 
BOSTIL01 reduced the expression of A Disintegrin And Metalloprotei
nase with Thrombospondin Motifs (ADAMTS)1, 5, and Matrix Metallo
Proteases (MMP)-3 and -13 genes. The combination of CURTIL03 and 
BOSTIL01 was significantly more effective than CURTIL03 or BOSTIL01 
alone on numerous genes, such as Interleukin (IL)-6, chemokine ligand 
2 (CCL)2, ADAMTS1, and 5. This in vitro study justifies their combined 
use in the treatment of OA.6

It is unknown whether combining these plant extracts can relieve 
the symptoms of patients suffering from HOA. We sought to evaluate 
the efficacy of CBTIL, a combination of extracts CURTIL03 and 
BOSTIL01, in patients suffering from symptomatic HOA.

Methods

Study design

This was a randomized, double-blind, placebo-controlled, mul
ticenter, 3-month, parallel-group study of patients with HOA (CUBO/ 
NCT 05570123). The study was conducted in 11 centers in Belgium 
from September 2022 to January 2024, using good clinical practice 
guidelines and the Declaration of Helsinki.

The Central Ethics Committee (EC) at Ghent University Hospital, 
Belgium (670_OM 017) and appropriate local ECs approved the study 
and any amendments. The protocol followed the Consolidated 
Standards of Reporting Trials (CONSORT) guidelines and can be ob
tained by contacting the first author.7,8

Eligible subjects were centrally randomized in a 1:1 ratio to the 
investigational or placebo group according to a randomization 
scheme advised by the statistician. The randomization blocks were 
stratified by sites.

Study population

Patients were adults with painful HOA who met the American 
College of Rheumatology classification criteria for hand OA. Inclusion 
criteria were age ≥ 40 years, body mass index (BMI) ≤ 35 kg/M2, pain at 
least half of the days in the previous month and for at least 48 h before 
the inclusion/baseline visit, pain ranged between 40 and 80 mm on a 
100 mm visual analog scale (VAS) on at least one hand over the last 24 h 
at baseline. Main exclusion criteria were predominant or isolated thumb 
base OA, severe and uncontrolled diseases (such as peptic ulcer, renal 
impairment, hepatic dysfunction, hematologic disease, cancer), hand OA 
secondary to previous inflammatory diseases and any painful syndrome 
of the upper limb that may interfere with evaluation of hand pain; in
flammatory rheumatic diseases, scheduled surgery for hand OA or any 
surgical procedure anticipated within the next 6 months, anticoagulant 
(coumarin compounds) and heparin treatment, intra-articular injections 
of corticosteroids in the past three months in any joint or hyaluronic acid 
intra-articular injection in any hand joint within the past 6 months 
before joining the study, slow-acting drugs and/or dietary supplement 
for OA (soybean and avocado extracts, glucosamine, chondroitin, dia
cerein, nutritional supplements based on curcumin and/or boswellic 
acids) started < 3 months before the study, physiotherapy for hand pain 
in the past month and other treatments for hand OA such as oral cor
ticoids, methotrexate, hydroxychloroquine, colchicine and sulfasalazine.

Intervention

Patients were randomized 1:1 using a computer-generated rando
mization code to receive two tablets (one morning and one evening) of 

Y. Henrotin et al. / Osteoarthritis and Cartilage xxx (xxxx) xxx–xxx 2

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


placebo or CBTIL daily for three months. CBTIL (patent BE1027067B1) 
was composed of 237.35 mg C. longa patented extract (200.0 mg of 
curcumin) CURTIL03, 51.3 mg patented B. serrata oleoresin standar
dized to 65% of boswellic acids [active ingredient] (33.34 mg of bos
wellic acids) named BOSTIL01 and, 1.4 mg Cholecalciferol (vitamin D3). 
This pharmaceutical-grade CBTIL has been notified by Belgian 
Competent Authorities (NUT 31/167; Federal Public Service, Health, 
Food Chain Safety, and Environment) and commercialized under the 
brand name FLEXOFYTOL FORTE® (Tilman SA, Baillonville, Belgium). 
Randomization was stratified by center and block sizes of 4, 6, or 8. A 
computer generated the allocation sequence, and patients were re
cruited by the principal investigator of each center. The placebo and 
CBTIL tablets were identical in appearance. Patients, physicians, and 
nurses were blinded to treatments. All investigators, staff, and parti
cipants were unaware of the outcome measurements and trial results. 
Permitted concomitant treatments were restricted to acetaminophen 
(up to 3 g/day) and oral NSAIDs (maximum of seven consecutive days 
at the minimum effective dose), which had to be stopped within 24 h 
of a study visit. Topical NSAIDs were prohibited.

Outcomes

The primary outcome was the change from baseline to month 3 
in mean finger pain on both hands during the last 24 h using a 0–100 
mm (VAS). The question was: ‘What is the global level of pain in your 
hands in the past 24 h?”. Secondary efficacy outcomes were eval
uated at 1 and 3 months: VAS pain (0–100 mm at 1 month), Patient 
Global Assessment (PGA, 0–100 mm VAS), number of painful joints 
(IP joints;(0−30) (spontaneous or under pressure, enough to blanch 
the tip of the examiner’s fingernail(0−30)), number of swollen joints 
(IP joints;(0−30)), Functional Index for Hand Osteoarthritis (FIHOA, 

0–30), Minimum Clinically Important Improvement (MCII) calcu
lated on VAS finger pain (absolute change of 15 mm or relative 
change of 20%), Participant Acceptable important Symptom State 
(PASS) calculated on VAS finger pain (< 40 mm), Grip strength (using 
a dynamometer), the quality of life evaluated by self-reported 
questionnaires Short Form-36 (SF-36), consumption of paracetamol 
and oral NSAIDs as rescue treatments and Osteoarthritis Research 
Society International (OARSI) responder criteria from OMERACT- 
OARSI initiative.9

Safety and tolerance

Adverse events (AE) were assessed, and physical examinations 
were performed throughout the study. Safety was assessed by re
cording all serious adverse events (SAE), AE, and dropouts due to 
tolerance issues.

Statistical analysis

The sample size was adjusted to align with the study’s primary 
objective. Indeed, the sample size was previously calculated based 
on absolute pain after 3 months of supplementation (https:// 
clinicaltrials.gov/study/NCT05570123), rather than on the absolute 
change in pain between baseline and 3 months, as in the primary 
endpoint. Initially, it was estimated at 200 patients. A sample size of 
160 patients (80 per group) was calculated to detect an effect size of 
0.45, providing 80% power with an alpha level of 0.05 corresponding 
to the mean difference of −12.13 mm between active and placebo for 
change from baseline to 3 months in finger pain VAS. This value was 
calculated based on a previous study in knee OA.10 A standard de
viation of 26.96 (effect size: 0.45) was assumed for power 

168 pa�ents assessed for eligibility

162 pa�ents randomised

6 pa�ents with screening failure (intake of 
unauthorized drugs or nutraceu�cals, no compliance 

of the washout period, Informed consent process 
not adequately performed

83 pa�ents assigned to the CBTIL group 79 pa�ents assigned to placebo group

77 pa�ents completed 3 months of the study
(PP = 73 pa�ents)

74 pa�ents completed 3 months of the study
(PP = 72 pa�ents)

4 pa�ents discon�nued
1 personal circunstances 

3 adverse effects

4 Pa�ents discon�nued
4 adverse effects

81 pa�ents achieved month 1

2 pa�ents discon�nued
2 personal circunstances

78 pa�ents achieved month 1

1 pa�ents discon�nued
1 personal circunstances

Fig. 1                                                                                                         

The flow of patients with HOA through the study.
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calculation. All outcomes were analyzed in the modified intent-to- 
treat (mITT) population, which included all randomized patients 
who received at least one product dose. The primary outcome was 
assessed by analysis of covariance models with baseline measure
ment as a covariate. The last observation carried forward, and im
putation was used to find missing values for the primary outcome. 
The primary outcome was also analyzed in the per-protocol (PP) 
population, which included all randomized participants with avail
able primary endpoints and no significant protocol deviations. 
Continuous outcomes were analyzed as the change from baseline 
using repeated measures mixed-effects linear models, with the pa
tient identification number as a random effect and baseline score, 
treatment group, time (baseline, 1 month, and 3 months), and in
teractions between treatment groups and time as fixed-effect fac
tors. Categorical endpoints were analyzed after 1 and 3 months by 
logistical regression using randomized treatment as a factor and the 
baseline endpoint value as a covariate. For categorical efficacy end
points, missing data were handled by non-responder imputation. P < 
0.05 was considered statistically significant.

Results

Participants

Between September 2022 and January 2024, 168 patients were 
screened, and 162 were randomly assigned to receive CBTIL (n = 83) or a 
placebo (n = 79), forming the mITT population (Fig. 1). Of these, 77 (92%) 
patients in the CBTIL group and 74 (94%) in the placebo group completed 
the 3-month study (PP population). The mean age of participants was 
63.1 years (Standard deviation (SD) 8.3), and 124 (76.5%) were women. 
Baseline characteristics were similar between groups (Table I).

Primary and secondary clinical outcomes

In the modified ITT population, the mean change in VAS pain 
(primary outcome) between baseline and month 3 was −24.7 mm 

Placebo (n=79) CBTIL (n=83)

Age, years 64.0( 8.1) 62.2(8.3)
Sex, female, n (%) 63(79.7) 61(73.5)
BMI (kg/m2) 26.3(4.3) 26.2(3.9)
Left dominant hand, n (%) 8(10.1) 5(6.0)
VAS finger pain (mm) 60.6(11.8) 57.8(12.1)
FIHOA(0−30) 38.3(19.8) 34.8(18.7)
Number of painful joints on the dominant 

hand (n,0−15)
4.5(2.9) 4.2(2.8)

Number of painful joints on the non- 
dominant hand (n,0−15)

4.3(2.7) 3.4(2.7)

Number of swollen joints on the dominant  
hand(0−15)

1.5(1.8) 1.6(1.9)

Number of swollen joints on non-dominant  
hand(0−15)

1.4(1.7) 1.3(1.8)

Patient global assessment (VAS; 0−100 mm) 65.7(17.9) 61.0(20.9)
Grip strength on dominant hand (Kg) 20.1(10.8) 22.2(12.6)
Grip strength on non-dominant hand (Kg) 19.7(10.1) 22.2(11.4)
SF-36 global (0−100) 59.3(17.3) 61.8(17.1)
SF-36 Physical functioning (0−100) 59.9(22.6) 66.3(19.5)
SF-36 Physical health (0−100) 46.5(40.4) 49.1(39.9)
SF-36 Energy/fatigue (0−100) 56.9(17.4) 58.4(18.9)
SF-36 Emotional problem (0−100) 72.6(40.6) 71.1(38.5)
SF-36 Well-being (0−100) 66.4(16.4) 66.6(17.7)
SF-36 Social functioning (0−100) 72.9(23.1) 71.5(22.9)
SF-36 Pain (0−100) 46.8(18.8) 50.5(19.2)
SF-36 General health (0−100) 58.5(19.4) 60.7(17.0)
SF-36 Change (0−100) 39.6(16.3) 38.2(20.0)
Participants taking Paracetamol and/or 

NSAIDs
25 (31.6) 23(27.7)

The data are mean (SD) or n (%). SF = Short-Form-36; BMI = body mass index; 
FIHOA = Functional Index for Hand Osteoarthritis; and VAS = Visual Analog Scale.

Table I                      

Baseline characteristics of hand osteoarthritis (OA) participants 

who received CBTIL or placebo in the modified ITT population. 

Fig. 2                                                                                                         

Mean change in VAS pain between baseline, month 1, and month 3 presented as least squares means for each group (with standard errors) in 
both treatment groups. 

Y. Henrotin et al. / Osteoarthritis and Cartilage xxx (xxxx) xxx–xxx 4



1 
m

on
th

 o
f 

tr
ea

tm
en

t
3 

m
on

th
s 

of
 t

re
at

m
en

t

Pl
ac

eb
oa

CB
TI

La
Be

tw
ee

n-
gr

ou
ps

b
P 

va
lu

e
Pl

ac
eb

oa
CB

TI
La

Be
tw

ee
n-

gr
ou

ps
b

P 
va

lu
e

Pr
im

ar
y 

ou
tc

om
e

Ch
an

ge
 i

n 
m

ea
n 

fi
ng

er
 p

ai
n 

(V
A

S 
m

m
, 0

−1
00

 s
ca

le
)

−1
6.

2(
−2

2.
5;

−9
.9

)
−2

4.
 (

−3
0.

7;
−1

8.
7)

−8
.5

(−
16

.4
;−

0.
6)

0.
03

Se
co

nd
ar

y 
ou

tc
om

es
Ch

an
ge

 i
n 

m
ea

n 
fi

ng
er

 p
ai

n 
(V

A
S 

m
m

, 0
−1

00
 s

ca
le

)
−1

0.
4(

−1
5.

8;
−5

.1
)

−1
7.

4(
−2

2.
5;

−1
2.

4)
−7

.0
(−

13
.8

;−
0.

2)
0.

04
−1

6.
3(

−2
2.

3;
−1

0.
2)

−2
4.

4(
−3

0.
2;

−1
8.

6)
−8

.1
(−

16
.0

;−
0.

3)
0.

04
A

U
C 

fi
ng

er
 p

ai
n 

(V
A

S 
m

m
²)

53
.6

(5
0.

9;
56

.4
)

50
.3

(4
7.

7;
52

.8
)

−3
.4

(−
6.

8;
−0

.0
01

)
0.

05
99

.1
 (

91
.5

;1
06

.7
)

87
.9

 (
80

.7
;9

5.
2)

−1
1 

(−
20

.6
;−

1.
7)

0.
02

Ch
an

ge
 i

n 
PG

A
 (

V
A

S 
m

m
, 0

−1
00

 s
ca

le
)

−1
3.

4(
−1

8.
3;

−8
.4

)
−1

4.
8(

−1
9.

5;
−1

0.
1)

−1
.4

(−
7.

8;
4.

9)
0.

65
−1

5.
3(

−2
0.

9;
−9

.6
)

−2
4.

8(
−3

0.
2;

−1
9.

4)
−9

.6
(−

16
.9

;−
2.

2)
0.

01
N

um
be

r 
of

 p
at

ie
nt

s 
re

ac
hi

ng
 P

A
SS

 (
n,

 %
)

22
(2

8.
9)

38
(4

7.
5)

2.
2(

1.
1−

4.
3)

0.
02

31
(4

1.
9)

46
(5

9.
0)

1.
9(

1.
0−

3.
8)

0.
04

N
um

be
r 

of
 p

at
ie

nt
s 

re
ac

hi
ng

 M
CI

I 
(n

, %
)

28
(3

6.
8)

40
(5

0.
0)

1.
6(

0.
83

−3
.1

)
0.

16
32

(4
3.

2)
47

(6
0.

3)
1.

9(
0.

97
−3

.7
)

0.
05

O
A

RS
I-

O
M

ER
A

CT
 r

es
po

nd
er

s 
(n

, %
)

27
(3

7.
5)

42
(5

4.
6)

1.
9(

0.
99

−3
.8

)
0.

05
38

(5
5.

1)
48

(6
4.

0)
1.

4(
0.

71
−2

.8
)

0.
32

Ch
an

ge
 i

n 
FI

H
O

A
 (

un
it

, 0
−1

00
 s

ca
le

)
−3

.7
(−

7.
0;

−0
.4

)
−5

.7
(−

8.
9;

−2
.5

)
−2

.0
(−

6.
5;

2.
4)

0.
37

−5
.0

(−
8.

4;
−1

.6
)

−1
.6

(−
4.

9;
1.

7)
3.

4(
−1

.2
;8

.0
)

0.
15

Ch
an

ge
 i

n 
th

e 
nu

m
be

r 
of

 p
ai

nf
ul

 j
oi

nt
s 

(D
)

−1
.2

(−
1.

8;
−0

.6
)

−1
.7

(−
2.

2;
−1

.1
)

−0
.5

(−
1.

2;
0.

3)
0.

21
−1

.3
(−

2.
0;

−0
.6

)
−1

.7
(−

2.
4;

−1
.1

)
−0

.4
(−

1.
4;

0.
5)

0.
38

Ch
an

ge
 i

n 
th

e 
nu

m
be

r 
of

 s
ym

pt
om

at
ic

 j
oi

nt
s 

(N
D

)
−1

.1
(−

1.
6;

−0
.5

)
−1

.4
(−

1.
9;

−0
.8

)
−0

.3
(−

1.
0;

0.
4)

0.
40

−1
.3

(−
1.

9;
−0

.7
)

−1
.8

(−
2.

4;
−1

.2
)

−0
.5

(−
1.

3;
0.

3)
0.

21
Ch

an
ge

 i
n 

th
e 

nu
m

be
r 

of
 s

w
ol

le
n 

jo
in

ts
 (

D
)

−0
.4

(−
0.

7;
−0

.1
)

−0
.3

(−
0.

6;
−0

.0
)

0.
1(

−0
.3

;0
.5

)
0.

73
−0

.6
(−

0.
9;

−0
.2

)
−0

.5
(−

0.
8;

−0
.2

)
0.

1(
−0

.4
;0

.5
)

0.
76

Ch
an

ge
 i

n 
th

e 
nu

m
be

r 
of

 s
w

ol
le

n 
jo

in
ts

 (
N

D
)

−0
.4

(−
0.

7;
−0

.1
)

−0
.3

(−
0.

6;
−0

.0
)

0.
1(

−0
.2

;0
.5

)
0.

47
−0

.4
(−

0.
7;

−0
.2

)
−0

.5
(−

0.
8;

−0
.3

)
−0

.1
(−

0.
5;

0.
3)

0.
63

Ch
an

ge
 o

f 
gr

ip
 s

tr
en

gt
h 

on
 D

 h
an

d 
(K

g)
2.

2(
0.

9;
3.

4)
2.

5(
1.

3;
3.

7)
0.

4(
−1

.1
;1

.8
)

0.
62

2.
5(

1.
2;

3.
9)

2.
6(

1.
4;

3.
9)

0.
1(

−1
.5

;1
.7

)
0.

90
Ch

an
ge

 o
f 

gr
ip

 s
tr

en
gt

h 
on

 N
D

 h
an

d 
(k

g)
1.

8(
0.

6;
3.

0)
2.

3(
1.

2;
3.

5)
0.

6(
−0

.9
;2

.0
)

0.
44

2.
1(

0.
8;

3.
3)

2.
5(

1.
3;

3.
7)

0.
4(

−1
.1

;1
.9

)
0.

61
Ch

an
ge

 i
n 

SF
-3

6 
G

lo
ba

l 
(u

ni
t, 

0−
10

0 
sc

al
e)

3.
9(

1.
3;

6.
5)

4.
8(

2.
4;

7.
2)

1.
0(

−2
.3

;4
.2

)
0.

57
6.

1(
3.

1;
9.

1)
5.

4(
2.

6;
8.

3)
−0

.7
(−

4.
5;

3.
2)

0.
73

Ch
an

ge
 S

F-
36

 P
hy

si
ca

l 
fu

nc
ti

on
in

g 
(u

ni
t, 

0−
10

0 
sc

al
e)

2.
0(

−1
.5

;5
.4

)
3.

2(
−0

.1
;6

.4
)

1.
2(

−3
.2

;5
.6

)
0.

59
5.

5(
1.

5;
9.

4)
3.

4(
−0

.4
;7

.2
)

−2
.1

(−
7.

2;
3.

1)
0.

43
Ch

an
ge

 S
F-

36
 P

hy
si

ca
l 

he
al

th
 (

un
it

, 0
−1

00
 s

ca
le

)
15

.7
(7

.3
;2

4.
1)

13
.7

(5
.8

;2
1.

6)
−2

.0
(−

12
.8

;8
.7

)
0.

71
22

.3
(1

3.
8;

30
.8

)
17

.6
(9

.6
;2

5.
7)

−4
.7

(−
15

.7
;6

.3
)

0.
40

Ch
an

ge
 S

F-
36

 E
ne

rg
y/

fa
ti

gu
e 

(u
ni

t, 
0−

10
0 

sc
al

e)
1.

8(
−1

.2
;4

.8
)

4.
0(

1.
2;

6.
8)

2.
2(

−1
.6

;6
.0

)
0.

26
1.

7(
−1

.7
;5

.1
)

4.
9(

1.
7;

8.
2)

3.
2(

−1
.2

;7
.6

)
0.

15
Ch

an
ge

 S
F-

36
 E

m
ot

io
na

l 
pr

ob
le

m
 (

un
it

, 0
−1

00
 s

ca
le

)
3.

3(
−5

.3
;1

1.
8)

0.
1(

−8
.0

;8
.2

)
−3

.2
(−

14
.3

;7
.9

)
0.

57
8.

7(
0.

5;
16

.9
)

1.
7(

−6
.1

;9
.4

)
−7

.1
(−

17
.6

;3
.4

)
0.

19
Ch

an
ge

 S
F-

36
 W

el
l-

be
in

g 
(u

ni
t, 

0−
10

0 
sc

al
e)

3.
1(

0.
2;

5.
9)

5.
1(

2.
4;

7.
7)

2.
0(

−1
.6

;5
.5

)
0.

27
4.

2 
(0

.9
;7

.5
)

3.
7 

(0
.6

;6
.8

)
−0

.5
(−

4.
8;

3.
8)

0.
81

Ch
an

ge
 S

F-
36

 S
oc

ia
l 

fu
nc

ti
on

in
g 

(u
ni

t, 
0−

10
0 

sc
al

e)
4.

4(
−0

.1
;8

.8
)

4.
5(

0.
3;

8.
7)

0.
1(

−5
.6

;5
.9

)
0.

96
6.

1 
(1

.8
;1

0.
4)

4.
4 

(0
.3

;8
.4

)
−1

.7
 (

−7
.2

;3
.8

)
0.

54
Ch

an
ge

 S
F-

36
 P

ai
n 

(u
ni

t, 
0−

10
0 

sc
al

e)
6.

4(
2.

7;
10

.0
)

13
.8

(1
0.

3;
17

.2
)

7.
4(

2.
8;

12
.0

)
0.

00
1

10
.2

 (
6.

0;
14

.3
)

17
.2

 (
13

.2
;2

1.
2)

7.
1 

(1
.7

;1
2.

4)
0.

01
Ch

an
ge

 S
F-

36
 G

en
er

al
 h

ea
lt

h 
(u

ni
t, 

0−
10

0 
sc

al
e)

1.
4(

−1
.2

;3
.9

)
1.

8(
−0

.6
;4

.2
)

0.
4(

−2
.8

;3
.6

)
0.

80
−0

.8
 (

−3
.6

;1
.9

)
0.

3 
(−

2.
3;

2.
9)

1.
1 

(−
2.

4;
4.

6)
0.

53
Ch

an
ge

 S
F-

36
 H

ea
lt

h 
Ch

an
ge

 (
un

it
, 0

−1
00

 s
ca

le
)

6.
3(

1.
9;

10
.7

)
6.

5(
2.

3;
10

.7
)

0.
1(

−5
.6

;5
.9

)
0.

96
4.

6 
(0

.4
;8

.8
)

11
.3

 (
7.

3;
15

.4
)

6.
7 

(1
.2

;1
2.

2)
0.

01
Co

m
pl

ia
nc

e 
(%

 p
ill

s 
ta

ke
n/

%
 p

ill
s 

ex
pe

ct
ed

)
96

.0
(9

3.
2;

98
.7

)
93

.5
(9

0.
9;

96
.1

)
−2

.5
(−

6.
1;

1.
1)

0.
18

95
.4

 (
92

.6
;9

8.
2)

97
.2

 (
94

.5
;9

9.
9)

1.
7 

(−
1.

9;
5.

4)
0.

35
N

um
be

r 
of

 p
at

ie
nt

s 
ta

ki
ng

 N
SA

ID
s/

pa
ra

ce
ta

m
ol

 (
n,

 %
)

12
(1

5.
6)

12
(1

4.
8)

1.
0(

0.
40

−2
.5

)
0.

99
16

(2
1.

6)
11

(1
4.

3)
0.

69
 (

0.
29

−1
.6

)
0.

39

V
A

S 
= 

V
is

ua
l 

an
al

og
 s

ca
le

; 
A

U
C 

= 
A

re
a 

U
nd

er
 t

he
 C

ur
ve

; 
Fu

nc
ti

on
al

 I
nd

ex
 f

or
 H

an
d 

O
st

eo
ar

th
ri

ti
s 

(F
IH

O
A

, 0
–3

0)
, M

in
im

um
 C

lin
ic

al
ly

 I
m

po
rt

an
t 

Im
pr

ov
em

en
t 

(M
CI

I)
, P

ar
ti

ci
pa

nt
 A

cc
ep

ta
bl

e 
Im

po
rt

an
t 

Sy
m

pt
om

 S
ta

te
 (

PA
SS

), 
D

om
in

an
t 

ha
nd

 (
D

), 
no

n-
do

m
in

an
t 

ha
nd

 (
N

D
).

a:
 r

es
ul

ts
 w

er
e 

ex
pr

es
se

d 
as

 l
ea

st
 s

qu
ar

e 
m

ea
ns

 a
nd

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

s 
fo

r 
qu

an
ti

ta
ti

ve
 o

ut
co

m
es

 a
nd

 a
s 

nu
m

be
rs

 a
nd

 p
er

ce
nt

ag
es

 f
or

 q
ua

lit
at

iv
e 

ou
tc

om
es

b:
 r

es
ul

ts
 w

er
e 

ex
pr

es
se

d 
as

 b
et

w
ee

n-
gr

ou
ps

 l
ea

st
 s

qu
ar

e 
m

ea
ns

 d
if

fe
re

nc
e 

an
d 

95
%

 c
on

fi
de

nc
e 

in
te

rv
al

s,
 a

nd
 a

s 
od

ds
 r

at
io

 a
nd

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

s 
fo

r 
qu

al
it

at
iv

e 
ou

tc
om

es
a

Re
su

lt
s 

w
er

e 
ex

pr
es

se
d 

as
 l

ea
st

 s
qu

ar
e 

m
ea

ns
 a

nd
 9

5%
 c

on
fi

de
nc

e 
in

te
rv

al
s 

fo
r 

qu
an

ti
ta

ti
ve

 o
ut

co
m

es
 a

nd
 a

s 
nu

m
be

rs
 a

nd
 p

er
ce

nt
ag

es
 f

or
 q

ua
lit

at
iv

e 
ou

tc
om

es
.

b
Re

su
lt

s 
w

er
e 

ex
pr

es
se

d 
as

 b
et

w
ee

n-
gr

ou
ps

 l
ea

st
 s

qu
ar

e 
m

ea
ns

 d
if

fe
re

nc
e 

an
d 

95
%

 c
on

fi
de

nc
e 

in
te

rv
al

s,
 a

nd
 a

s 
od

ds
 r

at
io

 a
nd

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

s 
fo

r 
qu

al
it

at
iv

e 
ou

tc
om

es
.

T
a
b

le
 I

I 
  
  

  
  

  
  

  
  
  

  
  
  
  
  
  
  
  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

C
ha

ng
es

 in
 e

nd
p

oi
nt

s 
af

te
r 

on
e 

m
on

th
 a

nd
 t

hr
ee

 m
on

th
s 

of
 t

re
at

m
en

ts
 w

ith
 p

la
ce

b
o 

or
 C

B
TI

L 
in

 t
he

 m
od

ifi
ed

 I
TT

 p
op

ul
at

io
n.

 

Y. Henrotin et al. / Osteoarthritis and Cartilage xxx (xxxx) xxx–xxx 5



(95% CI [−30.7 to −18.7]) in CBTIL and −16.2 mm (95% CI [−22.5 to 
−9.9]) in the placebo group. The difference between groups was −8.5 
mm (95% CI [−16.4 to −0.6]; p=0.03) (Fig. 2). The effect size was −0.3 
(95% CI [- 0.5 to −0.1]) compared to placebo.

The difference between groups was also significant in the PP 
population. At 3 months, the difference between groups was −6.85 
mm (95% CI [−14.9 to 1.2]; p = 0.04).

In the modified ITT population, change in VAS pain from baseline 
at one month was higher in CBTIL than in placebo (between-groups 
difference: −7.0 mm (95% CI [−13.8 to −0.2], p=0.04) (Table II). PGA 
decrease was significantly higher in CBTIL than in placebo at month 
3 (between-groups difference: −9.6 mm (95% CI [−16.9 to −2.2], 
p=0.01). The percentage of participants meeting the PASS and SF-36 
pain improvement criteria was significantly higher in the CBTIL than 
in the placebo group at month 1 (between-groups difference: OR 2.2 
(95% CI [1.1 to 4.3], p=0.02) and month 3 (between-groups differ
ence: OR 1.9 (95% CI [1.0 to 3.8], p=0.04). The SF-36 pain was also 
significantly increased at 1 month (between-groups difference: 7.4 
units (95% CI [2.8 to 12], p=0.001) and 3 months (between-groups 
difference: 7.1 units (95% CI [1.7 to 12.4], p=0.01) and the SF-36 
health change was increased at 3 months (between-groups differ
ence: 6.7 units (95% CI [1.2 to 12.2], p=0.01) (Table II).

Drug consumption and compliance

The global compliance mean was higher than 90% at both time 
points and not different in both groups at 1 month (between-group 
difference: - 2.5 pills (95% CI [−6.1 to 1.1]; p = 0.45) or at 3 months 
(between-groups difference: 1.7 pills (95% CI [−1.9 to 5.4], p=0.35) 
(Table II). At baseline, 31.6% of patients in the placebo group and 
27.7% of patients in the CBTIL group took paracetamol and/or 
NSAIDs. This proportion decreased in both groups after 1 month of 
treatment, with no significant difference between the groups (15.6% 
in the placebo group; 14.8% in the CBTIL group, p = 0.45). Between 
the 1st and 3rd months of treatment, the number of patients taking 
paracetamol and/or NSAIDs tended to increase in the placebo group 
while remaining stable in the CBTIL group. No significant difference 
was observed between the groups at 3 months (21.6% in the placebo 
group; 14.3% in the CBTIL group, p = 0.39).

Safety

Overall, the number of adverse effects was comparable between 
the two groups. Sixty percent of the patients presented at least one 

AE (Table III). The percentage of participants with at least one AE was 
similar between the two groups (CBTIL: 60.0% vs Placebo: 61.4%, 
p=0.8). Most AEs were unlikely or unrelated to the study product 
(89.6%). Only 1.3% of reported AEs were evaluated as related to the 
study product, all were in the placebo group. Among those assessed 
as probably associated with the product, 8 AEs occurred in the pla
cebo group and 14 AEs in the CBTIL group. One of the probably re
lated AE of the CBTIL group was a severe adverse (acute hepatitis). 
The most frequent non-SAE were mild gastrointestinal disorders 
such as constipation, abdominal cramps, and nausea.

Discussion

This study demonstrated that CBTIL, a combination of exclusive C. 
longa and B. serrata extracts, significantly alleviated pain in patients 
with hand OA. The ability of B. serrata and C. longa extracts (alone or 
in combination) to relieve patients with knee OA has been primarily 
described in the literature.10,11 However, to our knowledge, this is 
the first and only study reporting the results of a clinical trial that 
respects International Council for Harmonization (ICH) re
commendations and involves patients with HOA. Although the effect 
of CBTIL on pain is significant, it remains moderate, with an effect 
size of −0.3 at month 3 compared to the placebo.12 However, this 
effect is higher than that of oral NSAIDs and glucocorticoids, two 
drugs that induce severe adverse effects in the long term. A recent 
network meta-analysis highlighted that the effect size of oral NSAIDs 
on HOA pain was −0.1 compared to placebo.13 CBTIL effect size was 
even higher than intra-articular hyaluronate, intra-articular gluco
corticoids, hydroxychloroquine, and topical NSAIDs’ effect sizes, 
which were not superior to placebo13The CBTIL effect size was lower 
in HOA than in knee OA.10 Indeed, in a previous RCT, we found an 
effect size of 0.4 after 3 months of treatment with CBTIL compared to 
placebo. This can be explained by differences in the pathophysiolo
gical and clinical characteristics of both localizations. It is also noted 
that a higher number of patients reached the MCI and PASS cut-off in 
the CBTIL group than in the placebo group, indicating that the CBTIL 
effect is clinically relevant for a majority (60%) of patients.

Remarkably, the effect was already significant after one month, 
suggesting a fast action of CBTIL. The mechanism of action of these 
extracts can explain these effects. Curcumin inhibits cyclooxygenase-2 
and prostaglandin E2 in a concentration and time-dependent manner.14

In vivo studies have shown that curcumin produces an analgesic effect by 
antagonizing transient receptor potential vanilloid 1, a receptor that 
plays a crucial role in nociception.15 Analgesic activity has also been 
previously reported for Boswellia and boswellic acids, including inhibi
tion of lipoxygenases.16 On the other hand, CBTIL failed to improve joint 
function. Indeed, no significant effect of CBTIL on FIHOA or grip strength 
was observed compared to placebo, even a trend of strength increase 
was observed in the CBTIL group, but the difference did not reach sig
nificance. The significant heterogeneity of the values collected can ex
plain the absence of the effect of joint function.

Another critical finding is CBTIL’s excellent tolerance. No more 
adverse effects have been observed in CBTIL than in the placebo, 
which can be advantageous for the long-term management of pa
tients with chronic conditions like OA.

Our study, the first to assess CBTIL in HOA, had strengths, parti
cularly its design and rigorous patient selection and assessment, but 
also limitations. One limitation is that we have not included a 
shorter-term evaluation of pain to confirm the fast action of CBTIL. 
We miss the absence of imaging outcomes, such as ultrasound or X- 
ray, that would allow us to evaluate the influence of CBTIL on bone 
erosion or inflammation, and to analyze HOA subgroups, including 
erosive and non-erosive phenotypes. Based on the anti-in
flammatory effect of CBTIL, it would be interesting to test CBTIL on a 
more homogeneous and well-characterized population of 

Placebo (n, %)  
n=79

CBTIL (n, %) n=81

Total 47(59.5) 49(60.5)
Related 2(2.5) 0(0.0)
Probably related 6(7.6) 6(7.4)
Unlikely related 13(16.5) 12(14.8)
Unrelated 36(45.6) 40(49.4)
Definitive discontinuation due to AE 7(8.9) 12(14.8)
Reported SAE 0(0.0) 2(2.5)
Death 0(0.0) 0(0.0)

ITT = Intention-To-Treat, SAE = Severe Adverse Effect.

Table III                    

Number of participants who reported at least one AE according to 

study product in the modified ITT population. 
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inflammatory erosive HOA. Finally, the multiplicity of secondary 
endpoints may affect the proper statistical interpretation of the re
sults, increasing the likelihood of obtaining a statistically significant 
result.

In conclusion, the investigational product used in the study is an 
option for healthcare providers and researchers working on novel 
pain relief products. We demonstrated a significant and, for many 
patients, clinically relevant effect of CBTIL on pain in hand OA. CBTIL 
can be suggested as an effective and safe natural alternative for the 
management of pain in HOA.
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