
INTRODUCTION

he term turmeric is derived Tfrom latin terra meritia meaning 
“meritorious earth”, which 

1refers to the colour of ground.  Its 
chemical name is Curcuma longa 
belonging to the ginger family 
Zingiberaceae, largely grown in South 
East Asia and North Australian region. 
The active ingredient of Curcuma longa 
is curcuminiods, responsible for its 
bright yellow color. The color is due to 
the polyphenolic pigments; along with 

D e m e t h o x y c u r c u m i n ,  
bismethxycurcumin, volatile oils and 
miscellaneous components like resins, 

2,3sugars and protein.  Curcuma longa 
use as a medicinal plant is since 
ayurvedic times owing to its potent anti-
inflammatory, antioxidant as well as 

4-6anti-apoptotic traits.   The role of 
t u r m e r i c  a s  a n t i m i c r o b i a l ,  
neuroprotective, cardioprotective, 
a n t i - t u m o r i g e n i c  a n d  a s  a n  
immunomodulating agent has evolved 
with time, however more work in terms 

7-9of clinical trials is still required.  The 
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ABSTRACT

OBJECTIVE: To elaborate anti-inflammatory and antioxidant role of turmeric in 
management of osteoarthritis. 

METHODS: In this review article, we focused on the anti-inflammatory 
properties of turmeric, documented by randomized controlled trials and review 
articles published from 2011-2020 in PubMed. Out of 34 articles found, 27 were 
excluded on the basis of animal/in-vitro studies, with insufficient data, not related 
to turmeric and osteoarthritis, and non-randomized controlled trials. Studies 
taken into consideration were of shorter durations ranging from 4 weeks to 4 
months. Finally, seven studies were shortlisted which highlighted the importance 
of turmeric as an antioxidant and anti-inflammatory agent. Five studies compared 
turmeric with non-steroidal anti-inflammatory drugs (NSAIDs) while two 
compared its affects with placebo.

RESULTS: The review results exhibit anti-inflammatory & anti-oxidant 
properties of curcumin to minimize wear & tear of articular cartilage. It limits 
progression of disease and reduces the requirement of analgesics, thus protects 
from potential adverse effects. The p-value of <0.05 was considered as 
significant and confidence interval (CI) 0.58-0.79 in curcumin groups compared 
to NSAIDs group CI range 0.53-0.82. Two studies with placebo also showed 
statistically significant with higher and lower formulations of curcumin intake.

CONCLUSION: Prolonged use of NSAIDs in osteoarthritis is associated with 
serious gastrointestinal and cardiovascular adverse effects. Use of turmeric can 
play a pivotal role in management keeping patient safety and reducing the 
requirement of NSAIDs in osteoarthritis. In addition, it can be used as adjuvant or 
alone in patients and is an economical option with minimal side effects compared 
to NSAIDs.  
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anti-inflammatory and antioxidant 
properties of turmeric assists in 
management  of chronic inflammatory 
states such as in arthritis. 

Arthritis is derived from the Greek 
words “artho” and “itis” meaning Joint 
inflammation. Of the 100 forms, 
osteoarthritis (OA) is the most common 

10and leads to chronic pain disability.  It is 
the leading cause of ailment in 
developed world, influencing 10% of 

11the population worldwide.  WHO 
report on global burden of disease 
(2013) makes it the fourth principal 
cause of disability in men and eighth in 

12women.  In Asian countries, OA 
prevalence ranges from 38.1% to 

1346.8% with an increasing trend.   It 
involves wear and tear of  joint cartilage, 
meniscus, ligaments resulting in bone 

14outgrowth.  Knee is the most common 
joint being affected followed by hip and 
hand joints, causing impairment with 

11advancing age and obesity.  The 
etiology of OA is multifactorial, 
including local and systemic factors 
however the previous knee trauma and 
stress on joint can act as potential risk 
factor  lead ing to patholog ica l  
inflammation. Other risk factors 
include; advancing age, increased body 
weight, metabolic disease, diet, 
smoking, increased bone density, and 
muscle function. The most common 
clinical manifestation is pain, morning 
stiffness, joint swelling, and difficulty in 
walking, l imited range of joint 
movements resulting in poor quality of 
life, immobility, increased morbidity and 
mortality hence ultimately increasing 
the disease burden. The increase in 
inflammatory cytokines such as 
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interleukin-1 (IL-1), tumor necrosis 
factor alpha (TNF-α), cyclooxygenase-2 
( C O X - 2 )  i n  t u r n  a c t i v a t e s  
metal loproteinase,  col lagenase,  
gelatinase and aggrecanase resulting in 

15damage to cartilage and joint tissue.  
The release of free radicals, nitric oxide, 
superoxide anions from macrophages 
and mitochondr ia l  dys funct ion 

16contributes to death of chondrocytes.  

With advancing times, different modes 
of management are now available in 
treating OA. The non-pharmacological 
options comprise of patient education 
to avoid risk factors, aerobic and 
strengthening exercises to preserve the 

17joint mobility.  The pharmacological 
options available include; NSAIDS, 
acetaminophen, corticosteroids and 
duloxetine. The surgical options 

available include total knee arthroplasty 
15and rehabilitation.  Recently other 

options such as stem cell therapy and 
platelet rich plasma (PRP) have also 
been tried to relief pain of OA with 

18,19varied results.

The objective of this review was to 
establish the efficacy of turmeric as an 
anti-inflammatory and antioxidant agent 
and establish its potential role in 
alleviation of symptoms and treatment 
of  osteoarthr it is  by reviewing 
randomized controlled (clinical) trials 
published during last 10 years (2011-
2020).

METHODS

Article Evaluation and Selection

All the articles included in this review 

are taken from PubMed, published 
during last 10 years (from 2011-2020), 
searched by the keywords “curcuma 
longa” or “curcuma” or “turmeric” or 
“ c u r c u m i n '  o r  “ a r t h r i t i s ”  o r  
“osteoarthritis” or 'randomized 
controlled trials” or “clinical trials”. 
Animal studies, in vitro studies, studies 
with no relation to turmeric and OA, 
studies with insufficient data, and non-
randomized controlled trial articles 
were excluded. All prospective 
randomized controlled (clinical) trials 
using Curcuma lounga and its extract for 
treatment of OA in English language 
were included. This review of seven 
randomized controlled trials shows 
efficacy and potential of turmeric in 
treatment of OA. The studies included 
were of shorter durations ranging from 
4 weeks to 4 months' (Figure I showing 
the flow chart for selection of studies). 
Nevertheless, these studies have 
highlighted the role of Curcuma longa in 
inflammatory and oxidative conditions 
like OA and have warranted the need 
for longer duration trials.

Subjects and Interventions

The study subjects were diagnosed 
cases of OA as per American college of 
Rheumatology criteria (ACR) for OA 
and Kellgren-Lawrence criteria, findings 
on X rays were present. The five out of 
seven randomized controlled selected 
studies compared the curcumin and 
Non-steroidal anti-inflammatory agents 
(NSAIDs) while the two included 
studies shows the anti-inflammatory 
and antioxidant effect of curcumin 
against placebo used in management of 
OA patients. (Table I showing 
summaries of shortlisted studies)

RESULTS

Pain being the chief compliant in OA is 
measured by Pain visual Analogue Score 
(PVAS) and Western Ontario and 
McMaster Universities Osteoarthritis 

23Index (WOMAC) scales.  Few studies 
includes Knee Injury and OA outcome 
Score (KOOS),  Pat ient Global  
Assessment of Disease Severity (PGDA) 
on 100mm visual analogue score (VAS) 
and a serum collagen 2-1 (sColl2-1) 
levels; a specific amino acid sequence 
located on type 2 collagen and 
considered as a biomarker of cartilage 

12, 21degradation as primary outcomes.
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Figure 1: Flow chart of search and selection strategy
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Table I: Summary of trial findings and interventional strategies

COX-2, Cyclooxygenase 2 enzyme; PVAS, pain visual analogue score; ACR, American college of rheumatology; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index; PGDA, Patient Global Assessment of disease severity; s

Coll2-1, a biomarker of cartilage degradation; KOOS, Knee injury and osteoarthritis outcome score.; PGE2, Prostaglandin E2 levels

Potential efficacy of Turmeric as an anti-inflammatory agent and antioxidant in the treatment of Osteoarthritis
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Table II: Review of clinical studies, efficacy across severity levels, and medication strategies in 
osteoarthritis treatment

Potential efficacy of Turmeric as an anti-inflammatory agent and antioxidant in the treatment of Osteoarthritis

NSAIDs: Non-steroidal anti-inflammatory drugs; BCL: Bio optimized curcuma lounga; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index; PVAS, pain visual analogue score; ACR, American college of rheumatology; PGDA, Patient 

Global Assessment of disease severity; KOOS, Knee injury and osteoarthritis outcome score.
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indicating similar improvements in both 
groups.  The 6-minute walk distance 
was observed as 304m in ibuprofen and 
310m in the curcumin groups, 
improvement in both groups observed 
after 4 weeks. The adverse events like 
abdominal discomfort and distension 
were markedly notable in ibuprofen 
group than the curcumin group, overall 
lesser side effect profile in curcumin 
g roup  was  observed .  Pa t i en t  
satisfaction was 97% in curcumin and 
96% in ibuprofen groups separately. 
Patients were restrained to use further 
medications, except tramadol for 

11severe pain.  

A randomized double blind three arm 
placebo-controlled study conducted by 
Haryoyan A, et al., in which 210 patients 
of OA were primarily identified. Two 
hundred one patients were enrolled out 
of which 179 completed the study. The 
random allocation in three groups was 
done with Curamin® group n=67, 
CuraMed group n= 66 and placebo 
group n= 68. The mean age of 
individuals was 56.2 years, with female 
dominance (~93%), average Body 

2Mass Index (BMI) of 29kg/m  and 
disease severity of grade I-III by Kellgren 
Lawrence criteria. The duration of 
study was 12 weeks, 22 participants 
dropped out of study; five from 
Curamin®, eight from CuraMed group 
and nine from placebo groups due to 
various reasons such as inability to 
follow up, adverse effects, lack of 
interest, mistrust of medicine and lack 
of improvement from each group 
respectively. The WOMAC total (pain, 
stiffness, function) and Physical 
assessment  were the pr imary 
outcomes. A pronounced effect of 
Curamin® compared to placebo was 
noted both in physical performance 
tests and the WOMAC joint pain index, 
(P<0.005) while higher efficacy of 
CuraMed vs. placebo was seen only in 
physical performance tests (P>0.05). 
The effect size compared to placebo (-
0.146) was same in both treatment 
groups but was higher in the Curamin® 
group (-0.404) compared to CuraMed 
group having (-0.515). However, the 
treatments were well tolerated with 
minimal side effects 3% in Curamin® 
group, 10.6%in CuraMed and 5.9% in 
placebo groups observed. This study 
shows efficacy of curcumin superior 

WOMAC stiffness subscale, which 
showed a trend towards significance 
(P=0.060), were non-inferior to those 
of the ibuprofen group (P=0.010, 
P = 0 . 0 1 8 ,  a n d  P = 0 . 0 1 0 ,  
respectively).The 6 minute walk 
distance at week 4 was approximately 
348±86.0 m in ibuprofen and 
345.43±91.66 m in curcuminoid group 
separately. Most subjects were 
contented  wi th  t rea tment  by  
satisfaction index showing 95.6% and 
97.1% in Ibuprofen and curcuminoid 
groups singly. The improvement in 
Global Assessment was observed in 
63.8% and 64.3% in Ibuprofen and 
curcuminoid group respectively. 
Patients were allowed to take tramadol 
as rescue medication, though few 
patients used rescue medication and 
had minimal effect on results, this 
approach may not exhibit recent 

13,15practices.  One of the limitations of 
study was the average baseline score 
showing approximately 5 and ranged 
from 3 to 7 out of 10. This meets the 
inclusion criteria, adding patients of 
lower pain scores may have made 
impact on result making it more 
favorable.

In another study by Ross SM, a 
randomized double blind controlled 
multicentric clinical trial in which 367 
patients of OA confirmed by ACR and 
on Xray's according to Kellgren 
Lawrence criteria were enrolled. The 
mean age of subjects was 60 years, with 
majority comprised of women (~90%). 
These 367 patients are randomly 
allocated, n=185 curcumin extract and 
n=182 in ibuprofen groups, 171 and 
160 patients completed study in 
curcumin extract and ibuprofen groups 
discretely. The individuals were 
administered 1500mg/day of curcumin 
extract and 1200 mg/day of Ibuprofen 
for 4 weeks. All WOMAC scores were 
more than 5 out of 10 at baseline with 
no difference between respective 
groups. WOMAC Index and 6-minute 
walk distance scores were assessed at 
week 2 and week 4.  Improvement in all 
WOMAC scores in both groups as 
compared to baselines with P value 
<0.001. A non-inferiority test (95% CI) 
in curcumin group revealed the mean 
difference of WOMAC total (P=0.010), 
Pa in  (P=0.018) ,  and funct ion  
(P=0.010) subscale scores at week 4, 

A prospective randomized open end 
blinded evaluation (PROBE) study of 80 
OA patients diagnosed according to 
ACR with average age of 64.05±8.83 

15years by Kertia N., et al  compared 
efficacy of curcuminoids to diclofenac 
sodium in randomly allocated groups of 
curcuminoid (n=39) and diclofenac 
(n=41). Thirty four patients completed 
study in curcuminoid group and 39 in 
diclofenac group, five and two patients 
drawn out from each group due to 
various reasons such as exacerbation of 
co-morbid, adverse effects or either on 
request of family respectively. 
Paracetamol was used as a rescue 
medication when required. After 4 
weeks COX-2 enzyme secretion by 
synov ia l  f lu id  monocytes  was  
significantly decreased by 0.58 and 0.79 
before and after treatment in 
curcuminoid group with a P value 
<0.001 and 95% CI. In diclofenac 
groups 0.53 and 0.82, before and after 
treatment with a P value of <0.001 & 
95%CI. During treatment COX-2) 
enzyme secretion by synovial fluid 
monocytes decreased by -0.19 and 0.26 
in 95%CI and P value of 0.89 in both 
groups.

In  other  s tudy  conducted by  
Kuptniratsaikul V, et al., a randomized 
controlled trial, a total of 524 patients 
were screened for OA. Three hundred 
sixty-seven patients selected having 
grade II-IV severity according to 
Kellgren Lawrence criteria on Xray with 
pain score of ≥ 5out of 10 according to 
ACR. These 367 patients were 
distributed randomly in two parallel 
groups, curcuminoid group n= 185 
took 1500mg/day  o f  curcuma 
domestica in form of capsules and 
NSAID group n= 182 took 1200mg/day 
of ibuprofen after meals for 4 weeks. 
The study completed by n=171 
curcuminoid group and n=160 NSAID 
group members. 14 and 22 patients 
from each group withdrew due to 
adverse effects, inability to contact and 
inconvenience of individuals discretely. 
Improvement in all WOMAC scores in 
C. domestica extract group seemed to 
be better than those in ibuprofen group. 
The mean difference (95% CI) of 
WOMAC total, WOMAC pain, and 
WOMAC function scores at week 4 
compared to values at week 0 of C. 
domestica extracts except for the 
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immunomodulation, as an anti-
inflammatory and anti-oxidant agent 
and can be used as a safe alternative 
adjuvant to NSAIDs in managing 
patients with or without co-morbid 

11-13,15,22facing significant adverse effects.  
The duration of treatment with herbal 
medicines can be done for longer 
periods with less chances of significant 
adverse effects and toxicities as 

11-13,15,22,26compared to NSAIDs alone.  In 
one of the studies, the analgesic effect of 
curcumin and boswelic acid (another 
anti-inflammatory agent) was compared 
with NSAIDs. This study exhibits 
improvement in symptoms, mainly pain 
and safer profile in terms of adverse 

20,21effects.  In another study the efficacy 
of low and high dose curcumin was 
compared to the NSAIDs. This study 
shows dose related efficacy of curcumin 
as a better analgesic, with increased 
chances of side effects seen as 
compared to low dose curcumin. Also, 
there was less frequency of rescue 
medication usage observed with 
curcumin compared to NSAIDs.  The 
use of placebo has insignificant effect on 

12,20,21improvement of symptoms.

The similar review of Perkins K, on 
efficacy of curcumin for treatment of 
OA patients was conducted in 2017 
showed the similar effective results in 
managing patients though the review 
has no specified time trend. The 
included studies compared curcumin 
efficacy with NSAIDs, placebo and 
glucosamine. The major limitation 
observed was common comorbidities 
like hypertension and diabetes patients 
were excluded in some studies, shorter 
span studies, with small sample sizes and 

27subjective assessment of PVAS.  
Curcumin causes inhibit ion of  
cytochrome isoenzymes and p-
g l y c o p r o t e i n  r e s u l t i n g  i n  
pharmacok inet i c  var i a t ions  o f  
cardiovascular medications, antibiotics, 
antidepressants, chemotherapeutic 
d r u g s ,  a n t i c o a g u l a n t s ,  a n d  
ant ih i s tamines .  There fore ,  i t s  
consequent use with few conventional 

28drugs should be done carefully.  
However, most of these novel products 
seem to be safe. 

CONCLUSION 

This review provides knowledge 

significant difference found between 
both groups. However, minimal 
additional rescue analgesic agent uses 
such as paracetamol (3% as compared 
to 17%), lesser side effects (13% as 
compared to 38%) and use of histamine 
blockers such as ranitidine (6% 
compared to 28%) are observed in 
curcuminoids plus diclofenac groups 

12than diclofenac group alone.  

In a double blind, two arm parallel group 
randomized controlled trial conducted 
by Heidari-Beni M, et al., in 2020, 
compared the effect of herbal 
formulations such as turmeric extract, 
black pepper, and ginger versus 
naproxen in a 4 weeks' study. OA grade 
II-III patients were randomly allocated in 
two groups. Each group having 30 OA 
patients out of 60 who met the criteria. 
The prostaglandin E2 (PGE2) levels was 
used as primary outcome scores. All 
subjects completed the study. PGE2 
decreased notably in both groups with 
P<0.001, but no statically significant 
difference in both groups observed. The 
limitation of study was the lack of other 
inflammatory markers assessment, 
especially tumor necrosis factors α 

22(TNF- α) and interleukins (ILs).    

DISCUSSION 

This review article provides the recent 
evidence of potential efficacy of 
turmeric being an anti-inflammatory 
and anti-oxidant agent in treating OA 
patients. Though the exact biochemical 
cause of OA remains unclear, the 
available data shows its association with 
inflammation, and free radical injury of 
articular cartilage, resulting in pain and 
malfunction of the affected joints such as 
knee, hip and hands. The most common 

15treatment modalities are NSAIDs.  
Prolonged use of NSAIDs are associated 
with serious adverse effects involving 
gastrointestinal, cardiovascular, and 
hepatic systems. This makes herbal 
therapy, which can alleviate pain and 
inflammation as potential primary or 
adjunct options for reducing arthritis 

25symptoms.  The Table II provides a 
brief outline for each study included in 
review article regarding the severity of 
OA and usage of turmeric, NSAIDs 
along with rescue medication. The 
potential significant properties of 
c u r c u m i n  m a k e  i t s  r o l e  i n  

w h e n  u s e d  w i t h  o t h e r  a n t i -
inflammatory agents like Boswellia 
serrata as compared to its use alone vs 

20,24the placebo control.  

A double blind multicenter randomized 
placebo controlled three arm study 
conducted by Henrotin Y, et al., in 
2019.Total Patients enrolled were 150, 
randomly allocated into three groups. 
The placebo group (n=47) 2 x 2 
capsules per day, the bio-optimized 
curcuma lounga extracts (BCL) low 
dosage group (n=49) 2x2 capsules per 
day plus placebo 2 x 1 capsule per day 
and BCL high dosage group (n=54) 
taking 2x 3capsules per day separately. 
Paracetamol or NSAIDs 500mg not to 
exceed 3 g/day were allowed as rescue 
medication. The PGADA and serum 
scoll 2-1 levels were used as primary 
outcome with KOOS and PVAS as 
secondary outcomes. Low and high 
dose BCL groups exhibited a significant 
reduction of PGADA than placebo 
group. Decrease in serum sColl2-1 
secretions in all groups with p value 
<0.01 with no differences between 
groups. Higher pain reduction in low 
and high dose BCL groups (-29.5mm 
and -36.5mm) as compared to placebo 
(-8mm; P= 0.0018) at day 90. The 
global KOOS score significantly 
decrease over time but changes were 
close between treatment groups. High 
dose BCL group showed adverse 
effects higher with P value of 0.012, in 
comparison to Placebo group. The 
study showed the positive trends in 
PGADA,  serum leve l s  o f  OA 
biomarkers and the significant pain 

21reduction in OA patients.  

The prospective randomized open 
parallel group study by Shep D, et al., 
compared the efficacy of curcuminoid - 
diclofenac complex with diclofenac 
a lone. One hundred s ixty-one 
participants were screened, 150 were 
enrolled, confirmed on Xray's; out of 
these totals of 140 participants 
completed the study. The curcuminoids 
complex (500mg) + diclofenac (50mg) 
group n=71 and diclofenac group 
(50mg) had n= 69. Patients with 
curcuminoid complex plus diclofenac 
group exhibit enhancement in KOOS 
subscales of pain and quality of life, 
(p<0.001) compared to diclofenac 
alone. There was no statistically 

KMUJ 2023, Vol. 15  No. 3

Potential efficacy of Turmeric as an anti-inflammatory agent and antioxidant in the treatment of Osteoarthritis



196 KMUJ 2023, Vol. 15  No. 3

regarding possible beneficial role of 
curcumin in daily diet. It can safely be 
concluded that use of curcumins either 
as standalone or as adjuvant therapy to 
osteoarthritis patients is helpful in 
reducing the NSAID's dose / frequency 
with less chances of NSAID related side 
effects. The use of Curcuma longa along 
with other non-pharmacological and 
p h a r m a c o l o g i c a l  t h e r a p i e s  a s  
economical option may be used in OA 
patients.

Though the studies used in this review 
do not have sufficient sample size and 
were of shorter duration. Further 
studies on a larger sample size are 
essential to elaborate efficacy of 
curcumin's role in OA patients as it has a 
well-tolerated adverse event profile and 
significantly improving symptoms. This 
review also provides sufficient evidence 
for larger clinical trials conductance for 
treating OA.
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