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SPPEKTUBHOCTb N BESOMNACHOCTb KYPKYMUHA
Y NALUMEHTOB C METABOJINHECKUM PEHOTUIMOM

OCTEOAPTPUTA: NMUIIOTHOE UCCNTIEAOBAHUE
IMupusckmia VI.B., Ilupnucknii B.C.!, ®uaarosa K.1O.?

' @I'bHY«Hayuno-uccredosamensbckuil UHCMUMym (yHOAMEHMAAbHOU U KAUHUYECKOL UMMYHOA0UU
2. Hosocubupck, Poccus
2 Hosocubupckuii obaacmuoil kaunuueckui ouaenocmuveckuii yenmp, 2. Hosocubupck, Poccus

Pestome. Llennio ncciaemoBanus Obla olleHKa 2(M(MEKTUBHOCTU U 0€30MaCHOCTU KypKyMUHA IIPU OCTEO-
apTpUTe, aCCOLIMMPOBAHHOM ¢ MeTaboanyeckum cuHapoMoM (MeTtC-0OA). Tlepen BKIIOUEHUEM B UCCEI0-
BaHWE BCE MALIMEHTHI ToaANUcaIu (popMy 100pOBOIBHOTO MHMOPMUPOBAaHHOTO cornacus. Jluarnos OA crta-
BUJICSI B COOTBETCTBUM ¢ KpuTepussMu AMepukaHckoii Komnernn PeBmatonoros, MeTC — B COOTBETCTBUM C
Kputepusmu Poccuiickoro oodiiecTBa KapaAroJa0roB.

Jwv3zaiiH ucciaenoBaHus: 10, nocjie. OCHOBHBIMM KpUTEPUSIMU BKItOUeHUs ObLUiM Hanmuuue OA u MetC,
YPOBEHbB OLICHKH OOIIIETO COCTOSIHUS 30POBbhs U 6011 607ee 50 MM ¢ ncroib3oBaHueM 100 MM BU3yalbHOM
aHasioroBoil mkagsl (BAIl). OcHOBHBIMU KOHEUHBIMU ToukKamu ObLi BAI obiiiero 3a10poBbs. Jdpyrumu
ucxogamu obui BAIIL 6o, pazauyHble MoAKAaTeropuu mKaabl moBpexaeHus U OA KOJIEHHOro cycrana,
Knee injury and Osteoarthritis Outcome Score (KOOS): nogkareropust 6o (KOOS 601b), TonKaTeropust
npyrue cumnToMbl (KOOS cuMmnitombl), moakaTeropusi mosceaHeBHbIX akTuBHOocTel (KOOS IT1A), noakare-
ropusi akTUBHOCTEN pu criopte otabixe sport and recreation (KOOS criopt 1 oTabIX) U MoAKaTEropus Kave-
ctBa xu3HU (KOOS K2K). BeipaxkeHHOCTB IeTIipecCcuu OlieHMBaJIach ¢ TToMoIbio onpocHruka PHQ-9. Ore-
HUBaJIaCh OJIS MAlMEHTOB, JOCTUTIIMX MUHUMAJbHOTO KJIMHUYECKU 3HAUYUMOTO pa3jiMuusl B UBMEHEHUU
6onu (MK3P). Toukoii paznenenus st MK3P mis 6onu 6suto (a) 15 u3 100 n1g aGCOIIOTHOTO YIyYIIEHUS
1 20% IJ1s1 OTHOCUTEIBHOTIO YJIyYIIIeHUSI.

IMauuenTs npuHuManu 3kcTpakT C. longa B no3ze 1000 Mr/neHb B TeueHue 4 Heneab. OlLieHKa mapaMeTpoB
TIPOBOAMJIACH 0 JICUCHUS U depe3 4 HeAe U Teparin.

B nccneposanue 0buin BKItoueHbI 18 xxeH1mmH ¢ MeTC-OA. K KOHIIy Tepariu BhISIBIISIOCH JOCTOBEPHOE
ymeHblieHue BAIL o61iero 310poBbst B cpeaHeM Ha 33,9 mm (p = 0,001), BAI 60am Ha 25 mm (p = 0,001).
Hab6monanace TeHaeHuus K yayuiieHuto nokasatenasds PHQ-9 Ha 2,9 (p = 0,05). Cpennee ymenbiieHue KOOS
6omau 6610 11 (p = 0,001). KOOS cumntomom — 9 (p = 0,025), KOOS ITA — 12,4 (p 0,001), KOOS criopt
u otabix — 10,3 (p = 0,044), KOOS KK — 14,4 (p = 0,009). MK3P 6011 1 00111er0o 340pOBbs BBISIBJIEHO Y 9
(56%) nanmeHTOB. HexxenaTeTbHBIX COOBITHIT He GBLITO.

PesynbraThl 3TOr0 McCiaeqoBaHMs YKa3bIBalOT HA O0e30macHOCTh U 3 deKTUBHOCTHL 3KcTpakTa C. Longa
npu MetC-OA. /1151 TOATBEPKAEHUS 3TUX JaHHBIX HEOOXOAUMBI KPYTTHbIE KOHTPOJUPYEeMbIe UCCIeI0BAHMS.

Karouesvie croea: KypkymuH, peemamonoeusi, MUHUMAAbHOE KAUHUMECKU 3HAYUMOe pasauyue, MemadoiudecKuii CuHopom,
denpeccus, ocmeoapmpum, KOMOpOUOHOCMb
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Abstract. The aim of this study was to assess efficacy and safety of curcumin in metabolic syndrome-
associated osteoarthritis (MetS-OA). All patients provided written informed consent. Knee OA was diagnosed
according to American College of Rheumatology criteria; MetS was diagnosed according to Russian Scientific
Society of Cardiology Guidelines. The study had before-and-after design. The main inclusion criteria were
presence of knee OA and MetS, levels of global health assessment and pain assessment more than 50 mm using
0-100 visual analogue scale (VAS). The main outcome was VAS global. The other outcomes were VAS pain,
Knee injury and Osteoarthritis Outcome Score (KOOS) consisting of five subscales: pain (KOOS pain), other
symptoms (KOOS symptoms), activities in daily living (KOOS ADL), function in sport and recreation (KOOS
Sport/Rec) and knee related Quality of life (KOOS QoL). The level of depression was measured using PHQ-
9. For pain, proportion of patients achieving minimal clinically important improvement (MCII) was assessed
using the cut-offs of (a) 15 of 100 for absolute improvement and 20% for relative improvement.

The treatment consisted of C. longa extract 1000 mg/day for 4 weeks. The assessments were performed on
baseline and 4 weeks thereafter. Eighteen women with MetS-OA of the knee were included in the study.

At the end of treatment, there were significant improvements in the VAS global scale by an average 33.9
mm (p = 0.001), VAS pain by 25 mm (p = 0.001). There was a trend towards improvement in PHQ-9 by
2.9 (p = 0.05). The mean improvement in KOOS pain was 11 (p = 0.001). KOOS symptoms improved by 9
(p=10.025), KOOS ADL — by 12.4 (p =0.001), KOOS Sport/Rec by 10.3 (p = 0.044), and KOOS QOL by 14.4
(p = 0.009). The proportion of patients achieving clinically significant improvement (MCII) were nine (56%)
for both global health and pain. There were no adverse events during the study. The findings of this study suggest
clinical efficacy and safety of C. Longa in MetS-associated knee OA. There is a need for large controlled studies
to confirm these results.

Keywords: curcumin, rheumatology, minimal clinically important difference, metabolic syndrome, depression, osteoarthritis,
comorbidity

Introduction

The World Health Organization (WHO)
declares prevention and treatment of chronic non-
communicable diseases (NCDs) as a priority of the
third decade of the 21% century. Common NCDs
are heterogeneous in terms of their pathogenesis
and clinical manifestations. This heterogeneity is

A promising way to treat comorbidity is to use
pleiotropic phytotherapeutic agents aimed at various
pathogenetic pathways [3]. One of the popular
phytomedicines, Curcuma longa (CL) and its active
components (curcuminoids) has been shown to exert
anti-inflammatory, immunomodulatory, and lipid
lowering effects [1]. There have been many studies
assessed the effects of CL in OA. In a meta-analysis

manifested as different endotypes (distinct patho-
biological mechanisms of a disease) and phenotypes
(observable characteristics or traits of a disease) of
NCD [4, 8]. It now becomes evident that further
improvements in the prevention, diagnostics, and
treatment of NCDs are possible only in case of better
understanding of the differences in various endotypes
and phenotypes of asthma, rheumatoid arthritis,
osteoarthritis and other NCDs.

Metabolic syndrome (MetS) — associated OA, also
called metabolic OA, occurs as a result of metabolic
disturbances caused by obesity, diabetes mellitus,
insulin resistance, dyslipidemia, hyperuricemia, and
arterial hypertension [8]. The prevalence of MetS
ranges from 10 to 34% in people older than 18 years.
In Russia, the estimated prevalence of MetS varies
from 20% to 35% |5, 8].

treatment with CL was associated with clinically
significant improvements of pain in knee O [6]. It
should be noted that the studies on CL included
patients with OA irrespective of their comorbidities or
phenotype of OA.

There is a lack of studies evaluating effects of CL
in a selected group of patients with particular pheno-
type of OA. Therefore, we undertook this exploratory
study to assess efficacy and safety of CL in patients
with MetS-associated OA.

Materials and methods

The study protocol, patient information sheet,
and case report form were approved by the Local
Ethics Committee attached to the Scientific Research
Institute of Fundamental and Clinical immunology.
The main inclusion criteria were as follows:
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—  The diagnosis of knee OA made in accordance
with ACR 1986 criteria [2].

— MetS diagnosed according to criteria of
Russian Society of Cardiology:

Presence ofabdominal obesity [waist circumference
(WC) > 80 cm in women and > 94 cm in men] and two
of the following criteria:

1) Arterial hypertension (arterial blood pressure
> 140/90 mm hg);

2) Triglycerides (TG) > 1.7 mmol/L;

3) High density lipoprotein (HDL) cholesterol
< 1.0 mmol/L in men and < 1.2 mmol/L in women;

4) Low density lipoprotein (LDL) cholesterol
> 3.0 mmol/L;

5) Fasting hyperglycemia (blood glucose > 6.1
mmol/L) or impaired glucose tolerance (plasma
glucose > 7.8 but < 11.1 mmol/L 2 hours after meal).

— Pain level more than 50 mm on Visual
Analogue Scale (VAS).

— Not taking non-steroidal anti-inflammatory
drugs due to poor tolerability or lack of effect.

All patients underwent knee x-ray and assessment
according to Kellgren-Lawrence classification.
The study design was before-and-after study. Each
participant was given oral curcumin 1000 mg daily in
two doses for four weeks. The patients were not allowed
to take non-steroidal anti-inflammatory drugs during
the study. Paracetamol up to 3 g/day could be used as
a rescue therapy.

The assessments and blood sampling were made
on baseline visit (W0) and 4 weeks thereafter (W4).
The primary end point was global assessment of health
by the patient using 100 mm VAS. The secondary
endpoints were:

— Knee injury and Osteoarthritis Outcome
Score (KOOS) consisting of five subscales: pain (nine
items), other symptoms (seven items), activities in
daily living (ADL) (17 items), function in sport and
recreation (Sport/Rec) (five items) and knee related
Quality of life (QoL) (4 items). Likert scale was used
so all items had five possible answer options scored

from 0 (No Problems) to 4 (Extreme Problems).
Each of the five scores was calculated as the sum of
the items included. The scores were transformed to
a 0-100 scale, with zero representing extreme knee
problems and 100 representing no knee problems [7].

—  Patient Health Questionnaire (PHQ-9) for
the assessment of depression presence and severity.
The PHQ-9 has nine Likert (0 to 3) questions. After
the completion all items are summed thus giving
range from 0 to 27, with 0 — indicating no depression,
27 — maximal depression. In accordance with PHQ-
9, depressive symptomatology is classified as no
depression (0-4), mild depression (5-9), moderate
depression (10-14).

—  Pain on 100 mm VAS.

We assessed the proportion of patients achieving
minimal clinically important improvement (MCII)
in global scale assessment and in VAS pain. The cut-
offs for MCII changes were (a) 15 of 100 for absolute
improvement and 20% for relative improvement [9].
The descriptive statistics is presented with mean and
standard deviation/median and interquartile range for
continuous variables, absolute number (percentage)
for dichotomous variables. The differences between
means before and after the treatment were assessed
using paired t-test.

Results and discussion

Eighteen women with knee OA and concomitant
MetS were included in the study. The baseline
demographic and clinical characteristics of the
included patients are presented in Table 1. All
patients had obesity and have had diagnoses of knee
OA or hypertension for 8-10 years. All patients had
radiographic knee OA, grades II-III according to
Kellgren-Lawerence classification. The majority
(88%) of patients had symptoms of mild to moderate
depression.

Table 2 shows changes in VAS global, VAS pain,
and PHQ-9 before and after the treatment. There

TABLE 1. BASELINE CHARACTERISTICS OF PATIENTS WITH KNEE OA AND MetS

Patients with knee OA and MetS, n =18

Age (years)

65 (61-71)

Body mass (kg)

90 (85-100)

Waist circumference (cm)

107.5 (103.5-116.0)

Body mass index (kg/m?)

34 (31.5-36.8)

Time since the diagnosis of OA (years) 8 (5-11)
Time since the diagnosis of hypertension (years) 10 (4-14)
TABLE 2. VAS GLOBAL, VAS PAIN AND PHQ-9 BEFORE AND AFTER THE TREATMENT
Before treatment (W0) After treatment (W4) p
VAS global, mm 57.6 (15.8) 23.7 (20.5) 0.001
VAS pain, mm 65.3 (19.4) 40.3 (22.9) 0.001
PHQ-9 9.4 (4.9) 6.5 (4.1) 0.05

Note. The values represent mean (SD).
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TABLE 3. KOOS SUBSCALES BEFORE AND AFTER THE TREATMENT WITH CURCUMIN

Before treatment (W0) | After treatment (W4) p
KOOS symptoms 49 (13.5) 58 (14.9) 0.025
KOOS pain 49.2 (12.1) 60.9 (11.5) 0.001
KOOS function in daily living 47.6 (10.2) 60 (13.9) 0.001
KOOS function in sport and recreation 24.3 (13.5) 34.6 (13.6) 0.044
KOOS knee related Quality of life 22.5(13.6) 36.9 (19.1) 0.009

were statistically significant improvements in VAS
global (-33.9 mm) and VAS pain (-25 mm) at the end
of treatment. The proportion of patients achieving
clinically significant improvement (MCII) were nine
(56%) for both global health and pain. There was a
trend towards improvement of depressive symptoms.

The mean values of KOOS subscales before and
after treatment are shown in Table 3. There were
significant improvements in all subcategories: KOOS
symptoms, KOOS pain, KOOS function in daily
living, KOOS function in sport and recreation, and
KOOS knee related Quality of life.
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