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ABSTRACT

Osteoarthritis is considered a degenerative disease, with knee and hip osteoarthritis being
the most common form. Drug treatment is aimed at relieving symptoms with analgesics
and non-selective or selective NSAIDs. Curcuma longa is a species used in Ayurvedic
medicine without treating inflammatory conditions. The purpose of this scoping review is to
identify and examine the evidence related to the effects of using C. longa in the treatment of
osteoarthritis and the possible benefits in relation to treatment with NSAIDs. This research
was conducted using an approach proposed by Arksey and O'Malley, the JBI Scope Review
Methodology Handbook, and the PRISMA-ScR Guidelines and Checklist. Four studies meet
the inclusion criteria, three were obtained as trials randomized clinical trials and the fourth
study is a pilot clinical trial. The evidence raised shows that treatment with C. longa can
reduce the symptoms of osteoarthritis with less potential to cause adverse events. However,
the methodological quality of the included studies and the sample size do not allow definitive
selections to be taken. These limitations indicate the need to carry out randomized clinical
trials of high methodological quality, following CONSORT guidelines to confirm the efficacy
of C. longa in the treatment of osteoarthritis and its benefits over conventional treatments.
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Anti-inflammatory Drugs.

INTRODUCTION

The two most common types of arthritis are
osteoarthritis (OA) and rheumatoid arthritis
(RA). Osteoarthritis is generally considered to be a
degenerative disease which involves the progressive
destruction of articular cartilage in synovial joints
and remodeling of the adjacent bone,! although
in some aspects it can be seen as an inflammatory
disease.l!

Osteoarthritis is a progressive and slow
musculoskeletal disorder, generally insidious, that
typically affects the joints of the hands, spine, hip
and knee. OA primarily characterized by pain and
mechanical deterioration of the joint, progressively
leads to limited movement (difficulty walking and
climbing stairs) and functional disability. The process
involves cartilage degeneration, proliferation and
remodeling of the subchondral bone structure.
Osteoarthritis is a multifactorial disease that causes
damage to the articular cartilage and inflammatory
changes in the joint.™¢! It is a slow and gradual
process, highly prevalent in the adult population,
which causes pain, loss of function and quality of
life, especially in the elderly and obese.” Clinically,

OA is characterized by pain, morning stiffness,

bone crackling, muscle atrophy and as regards the
radiological aspects, narrowing of the intra-articular
space, osteophyte formations, subchondral bone
sclerosis and cystic formations.®*!

Osteoarthritis of the knee and hip is the most common
form of arthritis. It has become an increasing health
concern.'®" Pain and illness can vary from very
mild to very severe.'! OA patients have pain that
usually gets worse with weight, walking and standing,
and improves with rest. Other symptoms include
morning stiffness and articular gelling after periods
of inactivity.

There are two types of osteoarthritis; considering the
etiology, the primary, with unknown initial cause,
or the secondary, when it is triggered by known and
determined factors. Secondary OA can occur after
arthritis, trauma and osteonecrosis, for example.
] Some patients have an erosive OA, which can
become more severe with inflammatory signs and
major deformities. On physical examination, pain on
palpation indicates joint enlargement. An increase
in joint temperature and stroke are consequences of
an inflammatory crises."?! In primary or secondary
OA, cartilage is the tissue with the greatest changes.”!
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Among the morphological changes, the articular cartilage loses its
homogeneous nature and is ruptured and fragmented, with fibrillation,
fissures and ulcerations.® Sometimes, as the pathology advances, the
cartilage thickness is lost and areas of subchondral bone are exposed.””!

The diagnosis of knee osteoarthritis is clinical-radiological. In general,
symptoms and signs are pain, mobility limitations, crackling, joint
effusion and deformities, however, these changes are nonspecific and
may be present in other conditions, such as inflammatory joint diseases.
Thus, in order to obtain a diagnosis of knee osteoarthritis, the existence
of reactive degenerative changes, such as the occurrence of osteophytes
and / or decreased of cartilage thickness, must be verified."’!

Osteoarthritis affects about 12% of the population worldwide,™ and its
prevalence is increasing due to an aging population and increasing rates
of obesity." Hip and knee osteoarthritis was recently classified as the
11th cause of global disability,* with an enormous economic burden.

The World Health Organization estimates that 10% of the population
over 60 years old has serious medical problems resulting from OA, it
is the fourth disease that most reduces the quality of life for each year
lived. Furthermore, individuals with arthrosis report a significant loss in
the development of their tasks, where continuous pain and limitations
prohibit them from performing simple activities.!®!

The various clinical patterns of osteoarthritis, observed in approximately
10% of people over 60 years old, interferes with the quality of life of
millions of Americans. In addition, the estimated costs of spending on
OA are between 0.25% and 0.50% of a country’s gross domestic product,
and the average annual direct and indirect costs are approximately
US$7000 per person.!'”!

The aims of the OA treatment approach are, in general, the education of
the patient about the disease, its control; pain control; improving function
and decreasing disability; and the change in the disease process and its
consequences. Non-pharmacological attitudes such as patient education,
weight loss and physiotherapy are the first line of treatment, which have
low cost and little potential for complications and play a fundamental
role in the treatment of OA. Drug treatment, on the other hand, can
be of systemic, topical or intra-articular use aimed at the treatment of
symptoms, as in the case of non-selective or selective non-steroidal or
selective anti-inflammatory drugs for COX-2. This treatment can also
aim to modify symptoms and/or evolution of the disease. The first choice
medication for pain control is paracetamol, at a dose of up to 4 g/day.['¥!

Current osteoarthritis treatment includes exercise, heat/cold therapy,
joint protection, weight loss, physical therapy/occupational therapy in
addition to drug treatment.!""'”) The main objective of drug treatment is
the relief of symptoms such as pain and inflammation. Current clinical
guidelines recommend treating OA with over-the-counter analgesics
such as paracetamol and NSAIDs, however there are considerable side
effects associated with the use of these medications.*?* Other treatment
options include specific cyclooxygenase-2 inhibitors, intra-articular
injections of corticosteroids, tramadol and other opioid analgesics
to relieve severe pain.”” Intra-articular injection of hyaluronic acid
is another therapeutic approach for knee osteoarthritis that does not
respond to conventional measures in patients who wish to delay or avoid
knee replacement surgery.**?! Although these therapies may relieve
symptoms in the short term, their final impact on the pathophysiological
progression of OA is limited.””! Understanding the pathophysiology of
osteoarthritis provides a more rational opportunity to define targets for
pharmacological treatment that are involved in the degenerative process.
Osteoarthritis sufferers use many nutraceuticals to relieve pain and
discomfort. Nutraceuticals defined as functional foods, natural products
or parts of foods provide medicinal, therapeutic or health benefits,
including disease prevention or treatment. These products are commonly
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used because they are well tolerated and considered safe. Currently,
69% of patients with OA use some type of dietary supplement for their
condition.?! Use regularly occurs in conjunction or as an alternative to
first-line interventions, such as exercise. This behave results in spending
on alternative therapies for the treatment of OA almost equal to spending
on traditional pharmacological therapy.

The genus Curcuma is represented by a group of herbaceous plants native
to tropical and subtropical regions.*® Curcuma longa (sin. C. domestica)
is a species from Zingiberaceae family cultivated in India and other parts
of Asia. The rhizome is the most used part of the plant, being used by
Ayurvedic medicine to treat inflammatory conditions.®"!

The main active components of the C. longa rhizome are curcuminoids
(curcumin, demetoxicurcumin and bisdemetoxicurcumin) and the
volatile oil containing tumerone, atlantone and zingiberone, in addition
to sugars, proteins and resins.*>** Curcuminoids are non-volatile
polyphenolic compounds derived from curcumin that have a variety of
biological activities.!

In traditional medicine, C. longa is used as a carminative, stomaquic,
digestive, anthelmintic, tonic and laxative.’ It is also used to treat
fever, gastritis, dysentery, infections, chest congestion, cough,
hypercholesterolemia, hypertension, rheumatoid arthritis, jaundice,
liver and gallbladder problems, urinary tract infections, skin diseases,
diabetic wounds and menstrual discomfort.*-*)

The purpose of this scope review is to identify and examine the
evidence related to the effects of using Curcuma longa in the treatment
of osteoarthritis and the possible benefits in relation to treatment with
NSAIDs, in order to support evidence-based practice.

MATERIALS AND METHODS

This research was carried out using the approach of a Scope review,
following the structure proposed by Arksey and O’Malley.*”! A scope
review maps the sources and types of evidence existing in a field of
interest, summarize, and disseminate research results. Our method was
guided by several resources, including the Scope review methodology
manual published by the Joanna Briggs Institute,*!) the instrument
for the critical evaluation of controlled and randomized clinical trials
published by the Joanna Briggs Institute and the PRISMA-ScR checklist,
which is an extension of PRISMA, this checklist provides clear guidelines
for conducting and writing Scope reviews.[*!! Scope reviews involve the
review and collection of publicly available data and information and,
therefore, approval of research by an ethics committee for research with
humans was not required.

Participants (Population)

Studies with adults over 40 years of any gender with a confirmed
diagnosis of knee osteoarthritis through clinical evidence using extract
of Curcuma longa or its derivatives compared to the treatment with
NSAIDs.

Studies in which the treatment consisted of the association of Curcuma
longa or its derivatives with other extracts or substances and studies
whose comparator was placebo or another treatment other than NSAIDs,
as well as Studies without full texts available in English or Portuguese,
were excluded.

Concept

This review characterized the relevant concepts in relation to the
interventions of interest for this research. The use of Curcuma longa
extract or its curcuminoid / curcumin derivatives in the treatment of
knee osteoarthritis, including all forms of administration, doses and
dosage compared to treatment with NSAIDs. Studies that used Curcuma
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longa extract or its derivatives associated with extracts from other plant
species or substances were excluded.

Context

The eligible studies were those that focused on comparing the treatment
of knee osteoarthritis with Curcuma longa or its carcuminoid / curcumin
derivatives with treatment with NSAIDs in English and Portuguese,
from the year 2000 to the present. This period allows a greater variety
of evidence to be collected that reflects the contemporary nature of the
topic.

Sources and types of Evidence

This study included randomized clinical studies and nonrandomized
clinical studies that investigated the use of Curcuma longa or its
curcuminoid / curcumin derivatives in the treatment of knee
osteoarthritis compared to treatment with NSAIDs. Editorials, letters,
comments, abstracts, case reports, observational studies, qualitative
studies, narrative reviews and systematic reviews were excluded.

Information Sources and Search Strategy

The search strategy conducted in February / 2020 was initially throught
PubMed and then adapted for the Cochrane Library and Scielo
databases (Supplementary Material for the Search Strategy). The original
research used the following keywords: Curcuma, Curcuma longa,
Curcuma zedoaria, curcuminoids, curcumin, Turmeric, osteoarthritis,
osteoarthritides, osteoarthrosis, and osteoarthroses. The initial analysis
involved reading the titles and abstracts of the studies found. It was
necessary read the selected studies in full to determine whether they met
the inclusion / exclusion criteria.

The search in the gray literature also conducted in February 2020 used the
search strategy “Curcuma longa” and “osteoarthritis” and “Randomized
Control Trial” or “Non-Randomized Control Trial” in Google Scholar.
to search for other works not previously identified we used the reference
lists of the included studies. The published literature included in the study
was summarized in a data extraction table (Supplementary Material of
the Included Studies).

Methodological Quality Assessment

Although PRISMA-ScR does not require an assessment of the
methodological quality of the evidence, this review carried out an
assessment of the methodological quality to allow for a structured and
critical examination of the characteristics of the evidence.

Data Extraction

A standardized data extraction tool (Supplementary Material of the
Included Studies) was used to collect the following information:

Study data: study authors; year of publication; country of study or, if not
reported, country of first author; funding source; study design; objective;
and sample size.

Population demographic data: proportion of men / women / other
participants, age distribution and mean, age-related inclusion criteria,
race / ethnicity distribution, population data on physical health
comorbidities (eg, chronic pain, hypertension, diabetes and cancer).
Type of intervention: Curcuma longa extract / curcuminoids / curcumin,
concentration, pharmaceutical form, dosage and dose.

Comparator: comparison with non-steroidal anti-inflammatory drugs.
Outcomes: For each reported outcome of interest, we defined the
meaning of the result, duration of follow-up, direction of effect and
significance. Since this is a scope review, all results of interest had the
same priority.
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Summary and Presentation of Data

The data synthesized based on the objective of the study, related to the
treatment with Curcuma longa or its derivatives and to any reported
effect in relation to osteoarthritis. The mapping of the included evidence
conducted in Microsoft Excel (Office 365), organizing the results in
tables, can allow the identification of comparisons between the types of
study design, in addition to informing the identification of contradictory
results, if present. In addition to presenting the data in tables, the
results were described through a narrative summary of the extracted
information. Any trends or patterns identified were reported in the
results. The final report of the scope review followed the items described
in the Prisma-ScR.

RESULTS

The adapted PRISMA flowchart (Figure 1) shows the results of the search
and the analysis process of the studies found (n = 337) in relation to the
inclusion / exclusion criteria. Nine articles excluded because they were
duplicates. Most of the articles examined focused on the use of Curcuma
longa extract or its derivatives and osteoarthritis, but referred to in vitro
or animal studies or were review studies on OA or Curcuma longa, these
studies were excluded from from reading the title and abstract (n = 316).
The 12 selected articles were read in full and four studies were included
in this scope review. Seven articles excluded after reading the text,
performed the treatment with Curcuma longa and its derivatives in
association with other substances or compared with placebo; one article
excluded because only laboratory outcomes were analyzed.

This resulted in four studies focused on comparing treatment with
Curcuma longa extract and its derivatives with treatment with NSAIDs
for osteoarthritis. There were three randomized studies, being a double-
blind multicentre, a double blind and a single blind open randomized
study. The fourth study was a pilot clinical study.
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Figure 1: PRISMA Flowchart.
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Included Studies

All included studies that met the inclusion criteria analyzed the
effectiveness of Curcuma longa extract in treating osteoarthritis
compared to NSAIDs.[#] Three have been described as randomized
controlled trials,***! however, only two have registered the trial, one as
a double-blind trial,*¥ and the other as a single-blind trial.**! The fourth
study was registered as a randomized double-blind clinical trial,*® but
the results presented refer to a pilot clinical study with 42 participants.
Two studies were carried out in India,*>*! and the other two in Thailand.[*>*¥

The four studies used different treatment regimens with extracts of
Curcuma longa to treat OA. In one study, gelatin capsules containing
500 mg of turmeric extract (each capsule contained at least 88%
curcuminoids and 68% curcumin) were used, the dosage was one
capsule three times a day for 28 days.*! The dosage in another study
was two capsules after meals, three times a day for 4 weeks, each capsule
containing 250mg of curcuminoids.** The 2000 mg daily dose was used
in another study, each capsule contained 250 mg of curcuminoids, the
dosage being determined at 500 mg four times a day for 6 weeks."*’!
The study with the lowest daily dose used 160 mg of curcumin per
day divided into two daily doses of 80 mg after meals with water for a
period of 90 days. The lower dose is justified due to the encapsulation of
curcumin in a lipid complex that increases solubility. ¢!

In relation to the comparator, in three studies ibuprofen was used in
the doses of 400, 800, and 1200 mg per day.* In the fourth study,
the use of diclofenac occurs at a daily dose of 100 mg, divided into two
doses per day. Find the main objectives and interventions of each study
described in the Supplementary Material of the Included Studies.

Methodological Quality of Included Studies

The methodological assessment of the quality of the four included
studies was carried out using the Joanna Briggs Institute’s Critical
Assessment Tool for Randomized Controlled Studies,*” composed of 13
items. Find the information described in a critical analysis table (Table 1).

Table 1: Critical analysis of included studies.

The studies carried out by Shep et al. (2019), Gupte et al. (2019) and
Kuptniratsaikul et al. (2009) satisfied nine of these 13 items,*454! The
study by Kuptniratsaikul ef al. (2014) satisfied eleven items.*!

All included studies reported appropriate randomization techniques.
Three studies described procedures for blinding the allocation of
patients,* only the study by Kuptniratsaikul et al. (2009) did not
report whether blinding was performed in the allocation of patients.*!
The study by Shep et al. (2019), an open randomized parallel group study,
ensured that participants and raters were aware of the treatment regimen.
In the study by Gupte et al. (2019), the participants were blind, but it
is not clear whether the evaluators and those responsible for applying
the treatment were aware of the treatment regimen or not. Despite the
study by Kuptniratsaikul et al. (2009) report that only one researcher
not directly associated with the study knew what the treatment regimen
of the patients was, the study only describes that the evaluators of the
outcomes were not aware of the treatment allocated to each patient. It did
not described in the study which procedure was used to blind patients
and those responsible for delivering treatment to patients. The study
by Kuptniratsaikul et al. (2014) described the procedures performed to
blind patients and researchers about the treatment regimen.

The groups of treatment and control had similar characteristics in three
studies.[**! In one of the studies, there was a significantly more women
in the control group, while the number of patients with normal weight
and comorbidities was higher in the treatment group." There was no
difference regarding the care received by the control and treatment
groups, with the exception of the intervention.

Thestudies carried out by Kuptniratsaikul et al. (2009) and Kuptniratsaikul
et al. (2014) decribed calculations performed to determine the sample
size needed to perform a non-inferiority study with per-protocol
analysis. In the first study, amoung the 52 patients in the treatment group
7 (13.5%) did not complete. While in the control group 9 patients (16.4%)
amoung the 55 did not complete, 6 patients in each group abandoned the
study for not returning to follow-up visits and three patients dropped
out due to adverse events (1 in the treatment group and 2 in the control

Included studies Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13  Total
Shep et al. (2019) Y Y NC N Y Y N Y Y Y Y 09/13
Gupte et al. (2019) Y Y N Y NC NC Y Y N Y Y Y Y 09/13
Kuptniratsaikul et al. (2009) Y NC Y NC NC Y Y N Y Y Y Y 09/13
Kuptniratsaikul et al. (2014) Y Y Y Y Y Y Y N N Y Y Y Y 11/13

Y = Yes, N = No, NC = Not clear

Critical Evaluation Instrument for Randomized Controlled Studies JBI
Q1 Was the allocation of participants to treatment groups truly random?
Q2 Was allocation to groups blinded?

Q3 Were treatment groups comparable at baseline?

Q4 Was the assignment of treatment hidden from participants?

Q5 Was it hidden from those responsible for administering the treatment which group the participants were allocated to?

Q6 Was the group to which the participants were allocated hidden from the outcome assessors?

Q7 Were the different study groups treated identically, with the exception of the referred intervention?

Q8 Was follow-up completed? If it was not, were the differences between groups at follow-up adequately described and analyzed?

Q9 Were participants analyzed in the groups to which they were randomized?
Q10 Were the results evaluated in the same way for all groups?
Q11 Were the results measured reliably?

Q12 Was an appropriate statistical analysis used?

Q13 Is the study design appropriate to the topic under review, and was there any evidence of deviation from the standard design of an RCS during the development or

review phases?
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group).” In the study carried out in 2014, in the sample size calculated
for a non-inferiority design with analysis by protocol, amoung 367
patients participated in the study, 185 in the treatment group and 182 in
the control group, 22 patients did not complete treatment in the control
group and 14 in the treatment group. Twelve patients in the control
group and 9 patients in the treatment group were removed from the
study, but the reasons were not reported. In the control group, it was not
possible to make contact with three patients, while 7 left the study due
to the occurrence of adverse events. In relation to the treatment group,
it was not possible to make contact with three patients, one patient left
the study due to the occurrence of adverse events and one of them due
to inconvenience.*!

The study by Gupte et al. (2019) did not perform calculations to
determine the sample size; the study analysis was performed by protocol.
Due to this study is a pilot study, the number of participants was reduced
when compared to the other studies, there were 50 patients in total, 27
in the control group and 23 in the treatment group, two losses occurred
in the control group (7.4%) and 6 in the treatment group (26.1%).
Two patients left the study in the treatment group due to nausea and
heartburn and one patient due to skin rash and itching all over the body,
the other patients abandoned the study because they did not return to
follow-up visits. Despite the difference in the number of patients who did
not complete the study, the analysis of efficacy revealed that there were
no differences between groups.!

The study by Shep et al. (2019) performed calculations to determine the
required sample size, although the study reports in the methodology that
analyzes performed would be of the intention-to-treat type, the results
presented considered only the patients who completed the study in each
group. They allocated 74 patients to the treatment group and 75 patients
to the control group. Four patients left the study in the treatment group,
3 were lost during the follow-up and one stopped taking the medication
for more than a day, in the control group six patients left the study, 4 were
lost during the follow-up and 2 had gastrointestinal adverse events.**!

Demographic Data of Participants

The four included studies described the characteristics of the participants
and risk factors related to osteoarthritis such as age, gender, body mass
index, in addition to the duration of symptoms and the intensity of
pain from knee osteoarthritis. In all studies, age groups were evenly
distributed in the control and treatment groups.

Treatment Results

The main symptoms of osteoarthritis are pain and inflammation. The
symptoms can be classified as pain, stiffness, swelling and difficulty in
movement. One of the ways to assess the functional improvement of a
patient diagnosed with OA is with standardized questionnaires where
the subject reports his difficulties. Most studies evaluated as outcomes
the severity of OA symptoms according to pain intensity, stiffness and
function, being mainly sized by the VAS and WOMAC scales. Three
studies used standardized questionnaires to assess treatment outcomes
for osteoarthritis.**# In only one study, a different method was used to
assess outcomes related to the presence of pain in level gait and stairs and
the time spent on a 100m walk and to go up and down a flight of stairs.*’!
The study performed by Kuptniratsaikul et al. (2014) showed that the
main outcomes were assessed using a modified Thai version of the
WOMAC index and by the distance walked on foot for 6 min at the
beginning and after the second and fourth week of treatment. The
WOMAC index divided into three subscales ranging from 0 to 10,
which correspond to pain, stiffness and function. The higher the index,
the more pain, stiffness or worse the function of the knee. There was a
reduction in the WOMAC index in both groups after four weeks, with
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no significant differences between the treatment and control groups.
Treatment with C. domestica proved to be non-inferior to treatment with
ibuprofen in reducing the total WOMAG, pain and function indices. In
the WOMAC index for stiffness, treatment with ibuprofen was superior
to treatment with C. domestica. Considering the 6-min walk, there was
no difference between the groups.™*!

In the study by Gupte et al. (2019) the outcomes were assessed using
the WOMAC index at the beginning and after 30, 60 and 90 days of
treatment and through the Visual Analogue Scale (VAS), which assesses
the patients” perception of pain, at the beginning and after 7, 15, 45, 75
and 90 days of treatment. There was a significant improvement in the
VAS index in both groups from day 45. The WOMAC index gradually
decreased, being statistically significant compared to baseline for the
two groups from day 60, with no significant difference between the two
groups.[*®!

In the study by Shep et al. (2019), patients were assessed at the beginning
and after the second and fourth week of treatment. Using the Visual
Analogue Scale (VAS) and through the KOOS Scale, a scale used to
assess the intensity of pain in knee injuries that is divided into five items:
pain, symptoms, function in daily life, function in sports and recreation
and quality of life. The groups of treatment and control showed a
significant reduction in the VAS scale in relation to the beginning of
treatment, however, there was no significant difference in the reduction
of pain intensity between the groups. There was a statistically significant
improvement in all five KOOS subscales, with no difference between the
group that received curcumin and the group that received diclofenac.”!

Only in the study by Kuptniratsaikul et al. (2009) the outcomes were
assessed through pain when walking on a level surface and pain when
walking on stairs using a numerical rating scale and through the
evaluation of knee function according to the time spent on a 100m walk
and to climb and go down a flight of stairs (10 steps). The results in
each group were significantly better at the sixth week when compared
to baseline values, showing a decreasing trend. Although there was no
statistical difference between the groups, the group C. domestica spent
less time to walk 100m and to go up and down a flight of stairs.’!

Adverse events

Few significant adverse events reported in the studies that used ibuprofen
as a comparator®#! the occurrence of adverse events was lower in the
treatment group, the most common adverse events were related to
problems in the gastrointestinal tract.

In the study by Kuptniratsaikul et al. (2009), the occurrence of adverse
events was lower in the C. domestica group (33.3%) when compared to
the ibuprofen group (44.2%); however, there was no statistical difference
between the groups. The most common adverse events in the C. domestica
and ibuprofen groups were dyspepsia, dizziness, nausea, vomiting and
diarrhea.! Results similar to those found by Kuptniratsaikul et al.
(2014). The occurrence of adverse events was not statistically different
between the two groups: 35.7% in the ibuprofen group and 29.7% in the
C. domestica group. The most common adverse events were dyspepsia,
abdominal pain / distension, nausea, diarrhea and cutaneous edema. The
occurrence of abdominal pain / distension was significantly lower in the
C. domestica group than in the ibuprofen group. Despite the occurrence
of dyspepsia, nausea and cutaneous edema were greater in the ibuprofen
group than in the C. domestica group, there was no statistical difference.
The single most prevalent effect in the C. domestica group was diarrhea,
but with no statistical difference as well. In addition, two patients in the
ibuprofen group had melena.*

The study by Gupte et al. (2019) also used ibuprofen as a comparator;
however, they only described the occurrence of adverse events in the
treatment group. Two patients reported heartburn and nausea after
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taking the drug, these patients dropped out of the study. One patient
had a rash and itchiness over the entire body after two doses of drug
ingestion that was attributed to an idiosyncratic effect, this patient was
withdrawn from the study.! ¢!

In the study by Shep et al. (2019), the comparator was diclofenac.
The occurrence of adverse events was significantly lower in the group
receiving curcumin (13%) compared to the group receiving diclofenac
(38%). The most common adverse events were nausea, diarrhea,
abdominal pain / acidity and flatulence, all effects reported were mild
and transient. The relative risk of nausea and diarrhea was reduced to 80
and 60% in the curcumin group, respectively.*"!

In studies that evaluated laboratory parameters, no significant changes
were found in blood or urine that could be related to the occurrence of
adverse events. 54

Treatment adherence and rescue medication

Three amoung the four included studies described that adherence to the
therapeutic regimen would be assessed by each patient during visits,**°!
however in only two of them were the results reported. In one of the
studies, adherence to the therapeutic regimen was better in the control
group,’! while there was no difference between adherence to the regimen
between the two treatments in the study by Kuptniratsaikul et al. (2014).

In two studies, paracetamol / ranitidine,*”! and tramadol,*!! were used
as rescue drugs. The need to use paracetamol as a rescue medication was
greater in the curcumin group (21%) than in the diclofenac group (17%),
however, with no statistical difference. Regarding ranitidine, none of the
patients in the curcumin group needed to use the rescue drug, while 28%
of patients in the diclofenac group needed to use ranitidine.* There was
no difference in the use of tramadol as a rescue drug between the groups
C. domestica (2.7%) and ibuprofen (1.1%).144

Treatment Evaluation

Three studies assessed patient satisfaction with treatments, there were no
differences in patient satisfaction with treatment."*** In the study by Shep
et al. (2019), curcumin treatment was rated as excellent or good by 16%
and 77% of patients, respectively.*”) In the study by Kuptniratsaikul et al.
(2014), 64.3% of the patients in the C. domestica group considered that
there was an improvement in the clinical picture, 33.9% were indifferent
and 1.8% considered that there was a worsening, 97.1% demonstrated
to be satisfied with the treatment." In the study by Kuptniratsaikul et
al. (2009), most patients indicated a level of satisfaction from moderate
(46.7%) to high (44.4%) with treatment with C. domestica.

DISCUSSION

This scope review identified and methodologically assessed all available
evidence as of the date of writing of the review (February 2020) related
to the use of Curcuma longa or its derivatives curcuminoids / curcumin
in the treatment of knee osteoarthritis compared to treatment with
NSAIDs. In four studies found, only one study registered as a double
blind randomized clinical trial, and three described as randomized
controlled trials, of which only two listed in the clinical trial records.

This review did not include studies that compared Curcuma longa or
its derivatives with placebo. The mechanism of action of curcumin is
similar to the mechanism of action of NSAIDs. To avoid interference
from synergistic effects in the assessment of outcomes, studies in which
the use of Curcuma or its derivatives were associated with other drugs
or extracts were not included from other medicinal plants so that the
response rate for the treatment in question and the possible occurrence
of adverse events could be assessed exclusively.
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The main objective of treating osteoarthritis with analgesics and NSAIDs
is pain relief and can cause serious adverse events in the gastrointestinal
tract and cardiovascular system. Thus, the aim of this scope review was
to evaluate the evidence related to the effects of use of Curcuma longa
in the treatment of osteoarthritis and the possible benefits in relation
to treatment with NSAIDs. Evidence from this scope review shows that
treatment for 4 to 12 weeks with a dose of Curcuma extract that varied
from 1500 to 2000 mg per day can reduce the symptoms of osteoarthritis
in a similar way to treatment with diclofenac or ibuprofen, with less
potential to cause adverse events. However, the methodological quality
of the studies included in this review and the sample size does not allow
definitive conclusions to be drawn.

Methodological flaws were evident in the conduct and reporting of all
studies, none of the studies reported having adhered to the CONSORT
guidelines (Consolidated Standards of Reporting Trials)."*! Although all
studies carried out randomization, in all studies there were problems with
sample size and dropouts. Regarding the knowledge of the treatment, one
of the studies was of the open type and of the three that reported having
performed some type of blinding, only in one study was the blinding
of both patients and researchers described. In the allocation of patients,
only one study did not report whether the allocation of treatments was
blunted.

Osteoarthritis is an inflammatory disease, with the altered inflammatory
state being the underlying cause of OA and mechanical stress the
inducing cause. Patients with early arthroscopic manifestation of
OA and knee pain, but with normal radiographic findings, exhibited
immunobhistological parameters related to inflammation in synovial
tissue (tumor necrosis factor alpha (TNFa), interleukin 1 beta (IL-1p),
nuclear factor kB ( NF-kB) and cyclooxygenase 2 (COX-2)) significantly
higher when compared to patients with late osteoarthritis who required
arthroplasty.*”! Oxidative stress is involved in the inflammatory process
of osteoarthritis. Under the stimulation of TNFa and IL-1B there is a
reduction in chondrocyte production by adenosine triphosphate due
to the inhibition of complex I in the mitochondrial respiratory chain,
thus reducing the potential of the mitochondrial membrane. At the same
time, nitric oxide, oxygen-free species and superoxide anions released by
macrophages and mitochondrial dysfunction can result in chondrocyte
death. 8!

The first-line treatment for osteoarthritis is paracetamol, while oral
and topical non-steroidal anti-inflammatory drugs (NSAIDs) are
recommended as second-line treatment,?” these treatments are aimed
at relieving the symptoms of OA, but not modify the underlying cause
of the disease, which is chronic inflammation. Non-selective NSAIDs
are associated with gastrointestinal toxicity and selective NSAIDs are
associated with acute myocardial infarction."*!

Curcumin can suppress TNF-a production by macrophages, inhibit
NF-xB activation,**! and inhibit NF-kB translocation to the nucleus,
preventing the inflammatory response of cells.*!! The negative regulation
of NF-kB by curcumin plays an important role in suppressing the
expression of TNF-a. Suppression of NF-kB is associated with inhibition
of the expression of COX-2, NO, PGE2, IL-1p, IL-6, IL-8, MMP-3 and
MMP-9 in human chondrocytes."*>**! Curcumin also prevents decreased
expression of Bcl-2 and Bcl-XL and increased expression of Bax and
caspase-3 stimulated by IL -1B, reducing the inflammatory response.**7!

CONCLUSION

Although this scope review indicates that the oral administration of
Curcuma reduces the symptoms of osteoarthritis, some limitations were
found, such as the inclusion of only four randomized clinical trials, the
small sample size (n = 42 to 367 participants), the evaluation of the
outcomes in these studies have been performed using different measures
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(VAS, WOMAC, KOOS). It is noteworthy that, although different
preparations of Curcuma longa were used in the included studies, the
reduction in symptoms indicates that curcuminoids act by decreasing
the inflammatory process of OA. These limitations indicate the need
for randomized clinical trials of high methodological quality, following
the guidelines of CONSORT (Consolidated Standards of Reporting
Trials),*® with a larger number of participants and a longer treatment
period. It is indicated that the treatment with extracts of Curcuma longa
or its derivatives should be carried out with extracts that have a known
and standardized composition. The association of Curcuma longa with
other plant extracts or drugs should be avoided in order to confirm the
therapeutic efficacy of Curcuma longa in the treatment of osteoarthritis
and its benefits over conventional treatments.
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