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in Patients with Knee Osteoarthritis
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Luksamee Wattanamongkonsil, M.Sc.,2 and Visanu Thamlikitkul, M.D.3

Abstract

Objective: The objective of this study was to determine the efficacy and safety of Curcuma domestica extracts in
pain reduction and functional improvement in patients with knee osteoarthritis.
Study design and setting: The design and setting were a randomized controlled study at a university hospital
in Bangkok, Thailand.
Methods: One-hundred and seven (107) patients with primary knee osteoarthritis (OA) with pain score of 5
were randomized to receive ibuprofen 800 mg per day or C. domestica extracts 2 g per day for 6 weeks. The
main outcomes were improvement in pain on level walking, pain on stairs, and functions of knee assessed by
time spent during 100-m walk and going up and down a flight of stairs. The adverse events were also recorded.
Results: Fifty-two (52) and 55 patients were randomized to C. domestica extracts and ibuprofen groups, respectively. Baseline characteristics of the patients in both groups were not different. The mean scores of the
aforementioned outcomes at weeks 0, 2, 4, and 6 were significantly improved when compared with the baseline values in both groups. There was no difference in those parameters between the patients receiving ibuprofen and C. domestica extracts, except pain on stairs (p  0.016). No significant difference of adverse events between both groups was found (33.3% versus 44.2%, p  0.36 in C. domestica extracts and ibuprofen groups,
respectively).
Conclusions: C. domestica extracts seem to be similarly efficacious and safe as ibuprofen for the treatment of
knee OA.

Introduction

O

steoarthritis (OA) is the most common degenerative joint disorder and a major public health problem
throughout the world.1 The prevalence of knee OA in Thai
elderly ranged from 34.5% to 45.6%.2 Knee OA causes pain
and dysfunction in 20% of elderly persons.3 It is the fourth
most important global cause of disability in women and the
eighth most important in men.4 Physical disability arising
from pain and loss of functional capacity reduces the quality of life and increases the risks of morbidity and mortality.5 Among treatment modalities, nonsteroidal anti-inflammatory drugs (NSAIDs) are the most common
treatment modality to relieve pain for OA, but most of them
can cause undesirable effects on the gastrointestinal tract

(i.e., ulceration, bleeding, and perforation of stomach and
duodenum).6,7
The extracts from Curcuma domestica, a spice used as a coloring agent (yellow) and a preservative in Thai food, have
been used for a century. In vitro studies showed that curcumin
had an inhibitory effect on substances playing an important
role in the inflammatory pathway. The mechanisms by which
curcumin prevents inflammation are postulated through inhibition of lipo-oxygenase,8 cyclo-oxygenase,9 and phospholipase.10 Curcumin also inhibited the secretion of collagenase,
elastase, and hyaluronidase.11 Moreover, curcumin was
found to inhibit the activation of free radical activated transcription factors such as AP-1 and nuclear factor kappa B12
and reduce the proinflammatory cytokines such as tumor necrosis factor alpha, interleukin-1 beta, and interleukin-8.13
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Furthermore, curcumin exhibited anti-oxidant properties by
the inhibition of nitric oxide synthase production.13,14 Recently, there was evidence of curcumin in inhibiting collagenase and stromelysin expression at micromolar concentrations, which suggested its therapeutic potential for the
treatment of arthritis.15 There were six studies of curcumin
in humans including a phase 1 trial with 25 subjects using
up to 8,000 mg of curcumin per day for 3 months and five
other trials using 1125–2500 mg of curcumin per day.16 All
studies revealed that curcumin was safe and contained antiinflammatory activity.
The objective of the study was to determine the efficacy
and safety of C. domestica extracts in pain reduction and functional improvement in patients with knee OA.
Patients and Methods
The study was approved by the Ethics Committee on Human Research of the Faculty of Medicine Siriraj Hospital,
Mahidol University and informed consents were obtained
from all participating subjects. The study was conducted at
Siriraj Hospital, a tertiary care medical center in Bangkok,
Thailand, from April 2005 to May 2006. The eligible subject
was an adult with primary knee OA according to the criteria proposed by the American Rheumatism Association.17
The subject must have knee pain and radiographic osteophytes and at least one of the following features: (1) age 50
years, (2) morning stiffness 30 minutes in duration, (3) and
crepitus on motion. Patients who had a pain score in the numerical rating scale of 5 of 10 were recruited. Any patients
who had peptic ulcer, hepatobiliary tract disease, or known
allergy to curcumin or ibuprofen were excluded.
The subjects were asked to discontinue their medications
related to the treatment of knee OA (e.g., NSAIDs, glycosaminoglycan derivative drugs) 1 week before randomization. The computerized randomization code was kept by a
research assistant who was not directly involved in the
study. All subjects were randomly allocated to receive

Table 1.

either ibuprofen (400 mg twice daily) or C. domestica extracts (500 mg four times daily) for 6 weeks. Ibuprofen 800
mg per day was used according to the rheumatologist’s recommendation for treatment in Thai elderly patients with
OA to correspond with the smaller size of Thai elderly and
to minimize the risk of gastrointestinal side-effects. The patients were instructed not to use any other medications or
herbs.
C. domestica extracts were produced by the Thai Government Pharmaceutical Organization. The preparations were
made under the Good Manufacturing Procedures Standard.
Dried rhizomes of C. domestica were grounded into powder. The turmeric powder was extracted with ethanol and
then evaporated at low pressure to obtain ethanolic extracts
containing oil and curcuminoids. The oil part was then removed in order to have curcuminoids extracts. Each capsule of C. domestica extracts contained 250 mg of curcuminoids.
Only the assistant knew which treatment was being provided to the patient. The physician who assessed the treatment outcomes was unaware of the patient’s group of treatment. The patients were assessed every 2 weeks by the same
assessor. The main outcomes consisted of pain on level walking and pain on stairs assessed by a numerical rating scale
and knee functions assessed by the time spent on a 100-m
walk and going up and down a flight of stairs (10 steps). The
time was measured by using digital stopwatch. Its resolution was within 0.001 seconds. The study was conducted at
the same location for all patients. For safety concern, all patients had blood tests including complete blood count, liver
function, and renal function at week 0 and week 6. Adverse
events were recorded from new symptoms experienced by
the patients as well as a change in laboratory profiles. The
medication could be discontinued when the patients rated
pain of less than 3, since this pain magnitude is considered
mild and the patient is willing to tolerate it. Compliance to
medication was assessed by the pill count method. At week
6, the patients’ satisfaction with treatment was also evalu-

Demographic Characteristics and Baseline Scores of the Patients

Mean age  SD (years)
Gender: female (%)
Mean BMI  SD (kg/m2)
Mean duration of symptoms  SD (months)
Affected knee
Right
Left
Bilateral
Using gait aid
Using knee braces
Mean pain scores on level walking
Mean pain scores on stairs
Mean time spent on a 100-m walk  SD (sec)
Mean time spent on going up and down a
flight of stairs  SD (sec)

C. domestica
(n  52)

Ibuprofen
(n  55)

61.4  8.7
41 (78.8%)
26.4  3.7
19.1  19.6

60.0  8.4
45 (81.8%)
26.8  4.8
22.3  26.4

13 (25.0%)
13 (25.0%)
26 (50.0%)
4 (7.7%)
16 (30.8%)
5.3  2.3
5.7  2.1
107.9  24.6
31.2  12.6

15 (27.3%)
14 (25.4%)
26 (47.3%)
1 (1.8%)
10 (18.2%)
5.0  1.9
6.2  2.2
103.6  22.2
30.3  13.8

C. domestica, Curcuma domestica; SD, standard deviation; BMI, body-mass index.

2.7  2.5
3.1  1.5
96.7  17.0
24.8  10.2

5.3  2.3
5.7  2.1
107.9  24.6
31.2  12.6

Pain on level walking

Pain on stairs

aDifference

 change score of C. domestica  change score of ibuprofen.
*Independent t-test.

Time spent on 100-m walk
(sec)
Time spent on going up and
down a flight of stairs (sec)

Week 6
score

C. domestica
(n  45)

6.0  6.9

10.1  16.8

2.5  2.2

2.7  2.6

Change
score

30.3  13.8

103.6  22.2

6.2  2.2

5.0  1.9

Week 0
score

25.9  12.3

97.0  25.7

3.8  2.4

3.1  2.3

Week 6
score

Ibuprofen
(n  46)

3.3  8.30

5.0  16.9

2.5  2.60

2.0  2.30

Change
score

0.67
(0.35 to 1.68)
0.06
(1.07 to 0.96)
5.07
(2.09 to 12.23)
2.75
(0.50 to 5.99)

Difference of
change score
(95% CI)a

Mean Value of Pain on Level Walking, Pain on Stairs, Time Spent on 100-m Walk and Going Up and Down a Flight of Stairs
between Two Groups at Week 0, Week 6, Change Score and Difference of Change Scores Among Two Groups

Week 0
score

Table 2.

0.10

0.16

0.92

0.20

p-value*

894

KUPTNIRATSAIKUL ET AL.

ated by a five-category scale (i.e., high, moderate, little, same,
or dissatisfaction).
A sample size of 50 patients per group was calculated as
a noninferiority trial, with the assumption that the significant difference in pain score after treatment with ibuprofen
and C. domestica extracts was 1 point with standard deviation (SD) of 2, 5% type I error, and 20% type II error. Repeated-measures analyses of variance were used to analyze
the main outcomes. The differences in mean value of pain
and time spent on a 100-m walk and going up and down a
flight of stairs at week 6 between ibuprofen and C. domestica
groups were analyzed by independent t-test. The 2 test was
used to analyze adverse events and satisfaction level. Student’s t-test was used to analyze the compliance of drug intake. The per-protocol analysis was chosen for this noninferiority trial.18

Results
Of 190 patients screened, 107 fulfilled selection criteria and
were enrolled in the study. Fifty-two (52) and 55 patients
were randomized to C. domestica extracts and ibuprofen
groups, respectively. At the end of the trial, 45 patients
(86.5%) in the C. domestica extracts and 46 patients (83.6%) in
the ibuprofen group completed the study. The reasons for
lost-to-follow-up in both groups were inconvenience to return for follow-up visits (6 in the C. domestica group and 6
in the ibuprofen group) and having adverse events (1 in the
C. domestica group and 3 in the ibuprofen group). The baseline characteristics of the patients in each group are shown
in Table 1. The majority of subjects were overweight elderly
women (average body mass index [BMI]  25). The duration
of symptoms before entering the trial was approximately 20

5.5

7

p = 0.14

p = 0.016
6

4.5

Mean of pain on stairs

Mean of pain on level walking
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4.0
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3.0
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5

4

GROUP

3
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FIG. 1. Mean pain scores on level walking, pain on stairs, time spent on a 100-m walk, and going up and down a flight
of stairs at week 0, 2, 4, and 6 (per protocol analysis).

CURCUMA DOMESTICA EXTRACTS FOR KNEE OSTEOARTHRITIS
Table 3.

895

Adverse Events Between Two Groups
C. domestica
(n  48)

Ibuprofen
(n  52)

p-value*

16 (33.3%)

23 (44.2%)

0.36

10
5
3
2
0
0
0
0
0
1

14
2
3
1
2
2
1
1
1

Total no. of patients with an AE
Adverse events
Dyspepsia
Dizziness
Nausea/vomiting
Loose stool
Constipation
Dry mouth
Rash
Fatigue
GI bleeding
Feeling of drug obstructed in the throat

(20.8%)
(10.4%)
(6.3%)
(4.2%)

(2.1%)

(26.9%)
(3.8%)
(5.8%)
(1.9%)
(3.8%)
(3.8%)
(1.9%)
(1.9%)
(1.9%)
0

Some patients experienced more than one event.
*2 test.
AE, adverse event; GI, gastrointestinal.

months. Half of the subjects had bilateral knee OA. Some of
them used gait aids and knee braces. The mean pain scores
on level walking were 5.3 and 5.0, and mean pain scores on
stairs were 5.7 and 6.2 in the C. domestica extracts and the
ibuprofen groups, respectively. Time spent on the 100-m
walk was approximately 100 seconds and on going up and
down a flight of stairs was approximately 30 seconds. Only
2 patients in the C. domestica group discontinued medication
when the pain score was less than 3.
The mean value of pain on level walking, pain on stairs,
time spent on 100-m walk, and going up and down a flight of
stairs between two groups at week 0, week 6, and change score
and difference of change scores between the two groups are
shown in Table 2. The differences of all outcomes were not
statistically different. However, the C. domestica group seemed
to have less time spent on the 100-m walk and going up and
down a flight of stairs. Figure 1 demonstrates the mean scores
of pain on level walking, pain on stairs, time-spent on a 100m walk, and going up and down a flight of stairs at week 0,
2, 4, and 6 between the two groups. Those aforementioned
outcomes in each group were significantly improved when
compared with the baseline values. However, there were no
differences in those parameters between the patients receiving ibuprofen and C. domestica extracts except for pain on stairs
(p  0.016). The pain score, time spent on level walking, and
stairs showed decreasing trends in both groups.

Table 4.
Satisfaction level
High
Moderate
Little
Same
Dissatisfaction
*2 for trend.

Discussion
Curcumin exhibits various pharmacologic activities including anti-inflammatory, anti-oxidant, anticarcinogenic,
antiviral, and anti-infectious properties.19 The anti-inflammatory activity of curcumin extracts was demonstrated by
inhibition of many different molecules that play a major role
in inflammation.16 Patients with knee OA suffer with pain
from an inflammatory process of the knee joint. Regarding
the lack of studies comparing the efficacy of curcumin and
NSAIDs in patients with knee OA, this study has pertinently

Patients’ Satisfaction at Week 6

C. domestica
(n  45)
20
21
1
3
0

The adverse events of the C. domestica and ibuprofen
groups are shown in Table 3. No difference was found (33.3%
versus 44.2%, p  0.36). The common adverse events were
dyspepsia, dizziness, nausea and vomiting, and loose stool.
The blood tests between week 0 and week 6 in both groups
did not reveal significant changes. For medication intake, the
patients in the ibuprofen group had better compliance than
those in C. domestica extracts group (90.1% versus 82.8%, p 
0.001).
The patients’ satisfaction with treatment was not different
(p  0.15) in both groups as shown in Table 4. Most subjects
rated themselves as having moderate to high satisfaction
(91.1% and 80.4% in the C. domestica extracts and the ibuprofen groups, respectively).

(44.4%)
(46.7%)
(2.2%)
(6.7%)
(0)

Ibuprofen
(n  46)
15
22
5
3
1

(32.6%)
(47.8%)
(10.9%)
(6.5%)
(2.2%)

p-value*
0.15
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shown the efficacy of curcumin to relieve pain and to improve knee functions.
In our study, ibuprofen was chosen to be a comparator because scientific evidence from meta-analysis revealed that
NSAIDs were superior to acetaminophen for improving knee
and hip pain in people with moderate-to-severe levels of
pain from OA.20,21 Additionally, no significant difference in
safety was found between acetaminophen and NSAIDs.
There were studies demonstrating the efficacy of curcumin
in reducing inflammation in postoperative patients,22 and
rheumatoid arthritis.23 Recently, an in vivo study revealed
the efficacy of curcumin in preventing joint inflammation,
but it should be started before the onset of inflammation.24
However, no study reported the efficacy of curcumin in patients with OA.25
The effect of weight on drug level or volume distribution
should also be considered because the majority of subjects
in this study were overweight (mean BMI  26.4–26.8
kg/m2). There was a study demonstrating that peak ibuprofen concentration was significantly decreased and volume of
distribution was increased in obese subjects compared to
normal body weight subjects.26 The data indicated that the
ibuprofen dose may be increased in obese patients without
changing the dose interval in order to achieve necessary
plasma concentrations.
Concerning the safety, the prevalence of adverse events
was not different between the two groups. Ten (10) patients
(20.8%) in the C. domestica extracts group experienced dyspepsia. The meaning of dyspepsia varied from bloating,
passing gas, to irritation. Many patients in the C. domestica
extracts group who had bloating symptoms and passing gas
notified us that these symptoms were beneficial effects,
whereas those in the ibuprofen group reported gastrointestinal irritation symptoms. These dyspeptic symptoms observed in the C. domestica extracts group could be due to their
digestive properties. No other serious adverse event was
found, as well as meaningful changes in blood tests. We were
able to provide 2,000 mg/day of C. domestica extracts to the
patients up to 6 weeks because curcumin was found to be
safe even after high dose ingestion up to 8,000 mg/day for
3 months.27
At the end of the study, however, we found that compliance of drug intake during 6 weeks in the ibuprofen group
was better than that in the C. domestica group. This was due
to the fact that ibuprofen was given twice a day, whereas C.
domestica extracts had to be taken four times a day. More subjects evaluated themselves with moderate to high satisfaction in C. domestica than in the ibuprofen group. Some patients in the ibuprofen group rated themselves as having
little satisfaction and dissatisfaction (10.9% and 2.2%, respectively). None in the C. domestica group felt unsatisfied.
This may reflect the satisfaction of the patients with C. domestica even it had to be taken four times a day.
The results of this study suggested that C. domestica extracts might be as effective as ibuprofen in alleviating knee
pain and improving knee functions even though there was
a trend toward a greater effect in patients receiving C. domestica extracts. However, we were unable to claim that efficacy of both treatments was equivalent because the upper
limit of the 95% confidence interval (CI) of mean difference
of the pain score exceeds the prespecified range of equiva-
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lence. Additionally, the wide range of 95% CI meant that our
study had an inadequate sample size. Based on the SD of
2.36, the proper sample size should be 70 patients per group.
Therefore, an additional study with adequate sample size
and using a higher dose of ibuprofen in the comparison
group should be performed to demonstrate the efficacy of C.
domestica extracts in relieving pain and improving function
in patients with knee OA.
Conclusions
C. domestica extracts seem to be efficacious and safe for the
treatment of knee OA similarly to ibuprofen. However, more
studies with an adequate sample, a higher dose of ibuprofen in the comparison group, and double-blind technique are
recommended to demonstrate the efficacy of C. domestica extracts in alleviating knee pain and improving knee functions.
The safety profiles of C. domestica extracts were also demonstrated.
Acknowledgments
The authors thank the Department of Development of Thai
Traditional Medicine and Alternative Medicine, Ministry of
Public Health, and the Thailand Research Fund for supporting the study and Mr. Suthiphol Udompunturuk for statistical analyses. We also thank Associate Professor Sucheera
Phattharayuttawat and Associate Professor Manee Rattanachaiyanon for reviewing the manuscript.
Author Disclosure Statement
No competing financial interests exist.
References
1. Felson DT, Naimark A, Anderson J, et al. The prevalence of
knee osteoarthritis in the elderly: The Framingham osteoarthritis study. Arthritis Rheum 1987;30:914–918.
2. Kuptniratsaikul V, Tosayanonda O, Nilkanuwong S, et al.
The epidemiology of knee osteoarthritis patients. J Med Assoc Thai 2002;85:154–161.
3. Lawrence RC, Hochberg MC, Kelsey JL, et al. Estimates of
the prevalence of selected arthritic and musculoskeletal diseases in the United States. J Rheumatol 1989;16:427–441.
4. Murray CJL, Lopez AD. The Global Burden of Disease.
Geneva: World Health Organization, 1997.
5. Rejeski WJ, Shumaker S. Knee osteoarthritis and health-related quality of life. Med Sci Sports Exerc 1994;26:1441–1445.
6. Zeidler H. Epidemiology and NSAID induced gastropathy.
J Rheumatol 1991;28:2–5.
7. Gumbrevicius G, Milasius A, Sveikata A. Nonsteroidal antiinflammatory agents: Choice between disturbances of gastrointestinal tract and cardiovascular toxicity. Medicina
(Kaunas) 2006;42:429–439.
8. Began G, Sudharshan E, Appu Rao AG. Inhibition of lipoxygenase 1 by phosphatidylcholine micelles-bound curcumin.
Lipids 1998;33:1223–1228.
9. Goel A, Boland CR, Chauhan DP. Specific inhibition of cyclooxygenase-2 (COX-2) expression by dietary curcumin in
HT-29 human colon cancer cells. Cancer Lett 2001;172:111–118.
10. Yamamoto H, Hanada K, Kawasaki K, et al. Inhibitory effect on curcumin on mammalian phospholipase D activity.
FEBS Lett 1997;417:196–198.

CURCUMA DOMESTICA EXTRACTS FOR KNEE OSTEOARTHRITIS
11. Joe B, Lokesh BR. Effect of curcumin and capsaicin on arachidonic acid metabolism and lysosomal enzyme
secretion by rat peritoneal macrophages. Lipids 1997;32:
1173–1180.
12. Singh S, Aggarwal BB. Activation of transcription factor NFkappa B is suppressed by curcumin (diferuloylmethane). J
Biol Chem 1995;270:24995–25000.
13. Chan MM, Huang HI, Fenton MR, et al. In vivo inhibition
of nitric oxide synthase gene expression by curcumin, a cancer preventive natural product with anti-inflammatory
properties. Biochem Pharmacol 1998;55:1955–1962.
14. Brouet I, Ohshima H. Curcumin, an anti-tumour promoter
and anti-inflammatory agent, inhibits induction of nitric oxide synthase in activated macrophages. Biochem Biophys
Res Commun 1995;206:533–540.
15. Jackson JK, Higo T, Hunter WL, et al. The antioxidants curcumin and quercetin inhibit inflammatory processes associated with arthritis. Inflamm Res 2006;55:168–175.
16. Chainani-Wu N. Safety and anti-inflammatory activity of
curcumin: A component of tumeric (Curcuma longa). J Altern
Complement Med 2003;9:161–168.
17. Altman R, Asch E, Bloch D, et al. Development of criteria
for the classification and reporting of osteoarthritis: Classification of osteoarthritis of the knee. Diagnostic and Therapeutic Criteria Committee of the American Rheumatism Association. Arthritis Rheum 1986;29:1039–1049.
18. Hauck WW, Anderson S. Some issues in the design and analysis of equivalence trials. Drug Inf J 1999;33:109–118.
19. Joe B, Vijaykumar M, Lokesh BR. Biological properties of
curcumin-cellular and molecular mechanisms of action. Crit
Rev Food Sci Nutr 2004;44:97–111.
20. Towheed TE, Maxwell L, Judd MG, et al. Acetaminophen
for osteoarthritis. Cochrane Database Syst Rev 2006;1:
CD004257.

897

21. Lee C, Straus WL, Balshaw R, et al. A comparison of the efficacy and safety of nonsteroidal antiinflammatory agents
versus acetaminophen in the treatment of osteoarthritis: A
meta-analysis. Arthritis Rheum 2004;51:746–754.
22. Satoskar RR, Shah SJ, Shenoy SG. Evaluation of anti-inflammatory property of curcumin (diferuloyl methane) in
patients with postoperative inflammation. Int J Clin Pharmacol Ther Toxicol 1986;24:651–654.
23. Deodhar SD, Sethi R, Srimal RC. Preliminary study on antirheumatic activity of curcumin (diferuloyl methane). Indian J Med Res 1980;71:632–634.
24. Funk JL, Oyarzo JN, Frye JB, et al. Turmeric extracts containing curcuminoids prevent experimental rheumatoid
arthritis. J Nat Prod 2006;69:351–355.
25. Little CV, Parsons T. Herbal therapy for treating osteoarthritis. Cochrane Database Syst Rev 2001;1:CD002947.
26. Abernethy DR, Greenblatt DJ. Ibuprofen disposition in
obese individuals. Arthritis Rheum 1985;28:1117–1121.
27. Cheng AL, Hsu CH, Lin JK, et al. Phase I clinical trial of
curcumin, a chemopreventive agent, in patients with highrisk or pre-malignant lesions. Anticancer Res 2001;21:
2895–2900.

Address correspondence to:
Visanu Thamlikitkul, M.D.
Department of Medicine
Faculty of Medicine Siriraj Hospital
Mahidol University
2 Prannok Road
Bangkok 10700
Thailand
E-mail: sivth@mahidol.ac.th

View publication stats

