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s u m m a r y

Objective: To explore effects of weight loss and maintenance on serum cartilage biomarkers denaturation
neoepitope for Collagen2 (Coll2-1) and Fibulin3 fragment (Fib3-2), as well as correlations between Coll2-
1 and Fib3-2 and symptomatic improvement, in a knee osteoarthritis (KOA) population.
Design: 192 obese KOA patients followed a 16 week weight loss intervention and 52 weeks weight
maintenance (ClinicalTrials.gov identifier: NCT00655941).Q1 Assessments were at 0, 8, 16 and 68 weeks.
Serum Coll2-1 and Fib3-2 were determined with ELISA, and symptoms by the Knee Osteoarthritis
Outcome Score (KOOS) questionnaire.
Changes fromweek 0 and association between changes from baseline in body weight and Coll2-1, Fib3-2,
and the 5 KOOS domains were assessed at all time points.
Results: Coll2-1 changes from baseline showed a decrease at week 8 (P ¼ 0.0002), no change at week 16
(P ¼ 0.49), and an increase at week 68 (P ¼ 0.036). Fib3-2 showed an increase from baseline at week 8
(P ¼ 0.0015) and 16 (P < 0.0001), but none at week 68 (P ¼ 0.23).
No statistically significant correlations were found between changes in body weight and Coll2-1 and
Fib3-2 at any time point (r < 0.05; P > 0.49).
At all time-points there were significant positive correlations between changes from baseline in Coll2-1
and in KOOSSports/Recreation (week 8, 16, 68: r ¼ 0.17; P ¼ 0.03; r ¼ 0.16; P ¼ 0.04; and r ¼ 0.17; P ¼ 0.04,
respectively).
Conclusion: The clinical improvement after a substantial weight loss and weight maintenance in KOA
patients was not associated with decrease in markers of cartilage breakdown Coll2-1 or Fib3-2, evenwith
indications of a slightly negative effect.

© 2017 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.

Introduction

Loss of cartilage is a cardinal feature of knee osteoarthritis
(KOA)1, and disease-modifying treatment still needs to be identi-
fied. Weight loss is recommended as treatment of symptoms in
concomitant obesity and KOA2 and has symptomatic effect, but so

far effects of weight loss on KOA cartilage assessed by imaging are
not conclusive3e6. As an alternative, assessment of circulating
biomarkers of cartilage breakdown or turnover may provide clues
to possible effects of weight loss on KOA cartilage. Earlier we found
a slight weight-change related reduction in serum Cartilage Olig-
omeric Matrix Protein (sCOMP) with weight loss in KOA, while
urine C-terminal telopeptide of Collagen 2 (uCTX2) and of Collagen
1 (uCTX1) increased, independent of weight loss magnitude7.The
latter biomarkers are recently questioned as reliable markers for
cartilage breakdown8,9.

Themain and characteristic collagen type in articular cartilage is
Collagen type 2 (Coll2). The denaturation neoepitope Coll2-1
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which, when oxidated following the catabolic processes, appears
on the nitrated form Coll2-1NO2, originates from the helical part of
the collagen type II, thereby representing collagen type II degra-
dation10,11. When looking for a reliable marker for collagen type-2
catabolism, Coll2-1 is therefore a valid choice. Coll2-1 fragments
are shown to be elevated in OA compared to healthy controls11,12,
and is not associated with age11. Following knee or hip joint
replacement for OA, a decrease in serum Coll2-1 towards the values
found in healthy controls has been shown12. Further, serum Coll2-1
associates with joint degeneration in horses13, and Col2-1 con-
centration decreases following curcumin treatment knee OA14.
Thus Coll2-1 is considered a reliable measure for state of break-
down processes of collagen-2 fibres in articular cartilage, and may
indicate possible disease modification induced in cartilage by
treatment like weight loss.

Another suggested marker for OA activity is Fibulin3 turnover
measured by the Fibulin3 fragment Fib3-2, which is raised in OA
compared to healthy individuals15,16. Fibulins are glycoproteins
present in extracellular matrix17 in many parts of the body like the
walls of smaller blood vessels, in basal membranes, myofascia, and
cartilage17e19. Matrix metalloproteases (MMPs) are known to break
down the short fibulins like Fibulin320, and a link between OA
matrix degradation and Fibulin3 breakdown products is plausible.

We have previously demonstrated efficacy of a 16-week weight
loss program in obese KOA patients concerning symptomatic im-
provements21. Further, we have shown that a subsequent 52 weeks
maintenance by either continuous dietetic support, exercise, or ‘no
attention’ sustained symptomatic relief with only slight weight
regain22. Here we aim to explore any possible effects of weight loss
and maintenance on circulating levels of serum Coll2-1 and Fib3-2,
as well as any correlation between Coll2-1 and Fib3-2 and symp-
tomatic improvement, in the same population.

Materials and methods

Study

This is a secondary report from the CAROT study e Influence of
weight loss or exercise on CARtilage in Obese KOA patients Trial
(ClinicalTrials.gov: NCT00655941), designed as a pragmatic ran-
domized controlled trial, with pain and treatment response as
primary outcomes22. 192 patients were included fulfilling aged 50
years and above, confirmed KOA based on pain and at least OA in
one joint compartment on standing radiographs, and a body mass
index (BMI)� 30 kg/m2. Participants were excluded if they had any
of the following: lack of motivation to loseweight, inability to speak
Danish, planned anti-obesity surgery, total knee alloplasty (TKA), or
receiving pharmacologic therapy for obesity. The patients were
given an initial 16 week intensive diet intervention in a supervised
program, inducing a clinically significant weight loss. The intensive
diet intervention consisted of 8 weeks of full meal replacement
(Cambridge Weight Plan TM, Northants, UK) with either 810 or
415 kcal/day followed by 8 weeks with gradual reintroduction of
“normal food” in a hypo-energetic diet of 1200 kcal/day21.
Following 16 weeks weight-loss program, the participants were
allocated to a 52-week maintenance program consisting of either
(1) continued dietary consultancy, (2) knee exercise therapy, or (3)
no attention23. The participants were randomised at baseline (i.e.,
before the dietary intervention) but not informed about the group
allocation until the end of the 16 week dietary intervention. The
exercise group was mainly concerned with improving knee func-
tion and not at improving fitness or muscle strength. The pro-
gramme was designed to transfer from facility-based to
unsupervised home-based exercises and a more elaborate
description has been published22. The continued dietary

consultancy was one meal replacement product daily and weekly
educational session with a dietician. The details have also been
published22. The total study duration was 68 weeks. Assessments,
including body weight and blood samples, and self-assessment via
the Knee injury and Osteoarthritis Outcome Score (KOOS)24, were
carried out at week 0 (baseline), 8, 16, and 68.

Variables

Body weight
Body weight was measured on a decimal weighing scale

(TANITA BW-800, Frederiksberg Vægtfabrik, Denmark) to the
nearest 0.1 kg, and without shoes and larger clothing.

KOOS
At each visit, the patient filled in the KOOS24. The KOOS ques-

tionnaire consists of 5 subscales (Pain; Symptoms; Function in daily
living; Knee-related quality of life; and Function during Sports and
Recreation) each with scores ranging from 0 (worst) to 100 (best).
The results of the weight loss and maintenance on KOOS have been
published22.

Biomarkers
Samples from the same patient at different time point were for

each biomarker measured on the same ELISA plate.

Coll2-1. Blood samples were taken fasting in the morning. Serum
samples were produced from these, frozen at �20�C, and stored at
�80�C until measurements of all samples in one batch. Coll2-1 was
measured with ELISA (Coll2-1 kit, Artialis, Li�ege, Belgium, www.
artialis.com). The sensitivity for Coll2-1 was 17 nM, and the intra-
assay and inter-assay variation was below 10%. The working range
of quantification of this assay was comprised between 31.85 and
2000 nM.

Fib3-2. Fib3-2 was measured with ELISA (Fib3-2 kit, Artialis, Li�ege,
Belgium, www.artialis.com). The sensitivity for Fib3-2 was 8 pM,
and the intra-assay and inter-assay variation was below 11%. The
working range of quantification of this assay was comprised be-
tween 15.6 and 500 pM.

Outcomes

The outcomes were changes in the proposed biomarker for
articular cartilage breakdown Coll2-1, assessed as changes from
baseline, and change in proposed OA disease-marker Fib3-2.

Statistical analyses

Since the aim of this study was to explore a possible change in
biomarkers of cartilage turnover in relation to weight loss and
weight loss maintenance, we decided a priori to include only par-
ticipants with complete baseline Coll2-1 and Fib3-2 data, thus
defining a modified intention-to-treat (mITT) population.

We analysed the changes fromweek 0 using repeated measures
mixed effects models, allowing for imbalanced data (i.e., no
imputation for missing data beyond baseline) with maintenance
group (Control, Diet, and Exercise) and week (8, 16, and 68) as fixed
effects including their interaction, and participant as random ef-
fects. The models were adjusted for the baseline value. We focused
on the group � week interaction, and on the main effects of week
(thus ignoring group allocation).

The association between changes from baseline in body weight
and Coll2-1, Fib3-2 concentrations, and the 5 KOOS domains were
assessed at all time points using Spearman correlation.

E.M. Bartels et al. / Osteoarthritis and Cartilage xxx (2017) 1e62

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130

YJOCA4037_proof ■ 15 July 2017 ■ 2/6

Please cite this article in press as: Bartels EM, et al., Relationship between weight loss in obese knee osteoarthritis patients and serum
biomarkers of cartilage breakdown: secondary analyses of a randomised trial, Osteoarthritis and Cartilage (2017), http://dx.doi.org/10.1016/
j.joca.2017.06.009

http://www.artialis.com
http://www.artialis.com
http://www.artialis.com


Download English Version:

https://daneshyari.com/en/article/8742034

Download Persian Version:

https://daneshyari.com/article/8742034

Daneshyari.com

https://daneshyari.com/en/article/8742034
https://daneshyari.com/article/8742034
https://daneshyari.com

