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Summary

This double-blind experimental study evaluates the efficacy of chondroprotective supplementation (Carticure Plus®,
5000 mg Collagen - Bioactive Peptides, 1500 mg Glucosamine Hydrochloride, 1200 mg Chondroitin Sulfate, 1.1 mg Copper,
80 mg Vitamin C,2 mg Manganese) in patients with meniscal and ligament pathology who have required arthroscopic surgery.
12 patients with ligamentous injury and 12 patients with meniscopathy were selected, who underwent the measurement of
different inflammatory markers using ELISA, collagen 2A and hyaluronic acid, in addition to evaluating pain as well as functio-
nality and quality of life through VAS (Visual Analogue Scale), WOMAC (Western Ontario McMaster Universities Osteoarthritis
Index) and KOOS (Knee Injury and Osteoarthritis Outcome Score). Statistically significant differences of clinical improvement
were observed in favor of Carticure Plus®, with an improvement in the functional capacity of the WOMAC scale, 76% Carticure
Plus® vs 53% placebo, for all patients and with a clear improvement in the first month in meniscal injury, in improvement of
the activities of daily life (KOOS), Carticure Plus® 31% vs placebo -1%, sports activity, (Carticure Plus® 41% vs placebo 13,2%)
and sports and recreational activities (KOOS) (Carticure Plus® 128% vs Placebo 10,4%).

On the other hand, in ligamentous injury an improvement in quality of life (KOOS) Carticure Plus® 75% vs Placebo -8,8% and
pain (KOOS) Carticure Plus® 49,6% vs Placebo 0,3% was observed in the first month compared to the baseline. In the patient
group, pain (KOOS) Carticure Plus® 31,4% vs Placebo 1,3% and activities of daily living (KOOS) Carticure Plus® 43,9% vs Placebo
27,1% in the third month from baseline, are associated with an improvement due to Carticure Plus® when compared to the
placebo group. Despite the small sample size, it is remarkable the fact that statistically significant differences have been found,
the efficacy of Carticure Plus® could be assumed.

Estudio experimental piloto tras cirugia del uso de un complejo alimenticio
en deportistas para la proteccion del cartilago articular de rodilla.
Un estudio funcional y bioquimico

Resumen

En este estudio experimental doble ciego se evalua la eficacia de la suplementacion condroprotectora (Carticure Plus®, 5000
mg Coldgeno (Péptidos Bioactivos) altamente asimilable, 1500 mg Glucosamina clorhidrato, 1200 mg Condroitin sulfato, 1,1
mg Cobre, 80 mg Vitamina C, 2 mg Manganeso) en pacientes con patologia ligamentosa y meniscal que han requerido cirugia
artroscopica. Se seleccionaron 12 pacientes con lesién ligamentosay 12 pacientes con meniscopatia a los que se les procedid
a la medicién de distintos marcadores inflamatorios mediante ELISA, coldgeno 2Ay 4cido hialurénico, ademas de a la evalua-
cion del dolor asi como la funcionalidad y calidad de vida a través de EVA (Escala Visual Analdgica), WOMAC (Western Ontario
McMaster Universities Osteoarthritis Index) y KOOS (Knee Injury and Osteoarthritis Outcome Score). Se observaron diferencias
estadisticamente significativas de mejoria clinica a favor de Carticure Plus®, con una mejora de la capacidad funcional de la
escala WOMAC del 76 % frente a un 53% del placebo para el conjunto de pacientes y con una clara mejoria en el primer mes
en lesion meniscal, en mejora de las actividades de la vida diaria (KOOS), Carticure Plus® 31% frente a placebo -1%, actividad
deportiva (Carticure Plus® 41% vs Placebo 13,2%), actividades deportivas y recreativas (Carticure Plus® 128% vs Placebo 10,4%).
Por otro lado, en lesién ligamentosa se observa una mejoria en calidad de vida (KOOS) Carticure Plus® 75% vs Placebo -8,8%
y dolor (KOOS) Carticure Plus® 49,6% vs Placebo 0,3% en el primer mes respecto al basal. En el conjunto de pacientes, el dolor
(KOOS) Carticure Plus® 31,4% vs Placebo 1,3% y actividades de la vida diaria (KOOS) Carticure Plus® 43,9% vs Placebo 27,1%
en el tercer mes respecto al basal se asocian a una mejora a Carticure Plus® en comparacién al placebo. A pesar del pequefio
tamafno muestral, es destacable el hecho de haber encontrado diferencias estadisticamente significativas que podria presu-
poner la eficacia de Carticure Plus®.
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Introduction

The Anterior Cruciate Ligament (ACL) injury is one of the most fre-
quent ligament injuries among athletes, with an estimated incidence
of 35/100,000 per year'. The standard treatment for these injuries is
surgery as a general rule. The operation aims to stabilise the jointin an
attempt to slow down the development of degenerative changesin it,
in other words articular Osteoarthritis (OA). Despite this, the incidence
of developing osteoarthritis after ACL reconstructions is high and
furthermore, this risk increases if there is a meniscus injury involved?3,

Although incidence of meniscus repairs has been soaring over
the last few years*, for most patients who need operations on symp-
tomatic meniscal injuries from the age of 30 onwards, a selective
subtotal meniscectomy is usually still performed plus regularisation
of the meniscal injury.

In other words, at least one third of these patients develop pro-
gressive OA in their knee in the first decade after the injury and the
majority of them in the second decade’.

Despite this, there is no effective treatment to halt this process. In
one way or another, we might say that meniscal and ligament injuries of
the knee lead the way to osteoarthritis®’. In addition to classic functio-
nal scales, it might be interesting to evaluate biochemical markers that
can indicate abnormal articular situations after surgery on this type of
injury to understand and attempt to slow down this development?®.

Given that there is no scientific evidence of the impact of oral
condroprotector supplements among patients with ligament and
meniscal pathologies who require arthroscopic surgery, it is proposed
to carry out an experimental, double-blind pilot study to evaluate the
effectiveness of Carticure Plus®.

Material and method

Experimental, double-blind, pilot study, with two random treatment
assignment branches (Carticure Plus® vs. placebo), analysing the effects
on pain and different systemic markers among 24 amateur athletes
aged between 30 and 50 years old. The indication for arthroscopy
among patients with meniscal pathologies included in the study will
be made by following usual clinical practice and good clinical practice
guides. This excluded relevant interactions or known contraindications
(hypersensitivity or allergies) with the excipients or the components of
Carticure Plus® / placebo, patients who had received knee surgery on
a previous occasion, diabetes mellitus, pregnancy or breast-feeding.

These patients were selected by ranking them into 12 patients
with meniscopathy and 12 with an ACL ligament injury who received
arthroscopy surgery and then took 1 sachet a day of Carticure Plus®
(bioactive peptide made of 5,000 mg collagen, 1,200 mg chondroitin
sulphate, 1,500 mg glucosamine hydrochloride, 80 mg ascorbic acid
(Vitamin C), 2 mg manganese and 1.1 mg copper) compared to a pla-
cebo for three months.

The study variables were measurement of various blood markers
using the ELISA test: pro-inflammatory/catabolism (PCR, IL-6, IL-18,
TNF-alfa), anabolism (TGF-beta and FGF-21), collagen 2A and hyaluro-
nic acid. Various scales and questionnaires were also used to evaluate
pain, functionality and quality of life. Pain was assessed using the Visual
Analogue Scale (VAS) which represents intensity along a 10 cm line
numbered from 0 to 10, where 0 represents “no pain”and the other end
is “the worst pain imaginable™; Western Ontario McMaster Universities
Osteoarthritis Index (WOMAC) questionnaire: this is one of the best
questionnaires from the point of view of its psychometric properties.
This questionnaire contains three subscales that measure pain, rigidity
and functional capacity'®; KOOS Scale (Knee Injury and Osteoarthritis
Outcome Score): questionnaire validated in the Spanish population. It
evaluates several aspects: symptoms, rigidity, pain, daily activities, sports
and recreational activities and quality of life'".

Given the sample size, a non-parametric, U by Mann-Whitney, test
compares independent data on the mean difference in the quantita-
tive variables from the first, second and third month compared to the
baseline value, for each pathological group and in total. Consequently,
this compares improvements in pain (EVA), WOMAC questionnaire
and KOOS questionnaire between the baseline visit and the rest of
the monitoring (Table 1) among the patients who took Carticure Plus®
and the placebo, both in the meniscus and ligament pathologies as a
whole and separately.

The study took place at the Arthroscopy and Sports Orthopaedic
Unit, Clinica San Miguel in Pamplona (Navarre) and it was approved
by the Ethics Committee. All the patients gave their informed consent
voluntarily after receiving information on the study.

The data obtained from the pilot study were used to evaluate
whether to carry out a study with greater statistical power and select
the main variable for the study.

The promoter asked the ARAFARMA GROUP S.A. laboratory to
donate the food and fund the monitoring in the study. There are no
conflicts of interest for the authors.

Table 1. Time frame for collecting variables.

Visit
Baseline 1 month 2 months 3 months

Carticure Plus EVA
WOMAC
KOOS

Inflammatory
markers

Placebo EVA
WOMAC
KOOS

Inflammatory
markers

X X

X X X X
X X X X

X X X X
X X X X
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Results

Patients with a meniscus injury not associated with a ligament
injury or a deficit of rough tissue were 83.3% men who played various
sports (running, football, crossfit, etc.). Similarly, 83.3% of patients with
an anterior cruciate ligament pathology were male, 58.3% played foot-
ball and the rest did a variety of sports (rugby, skiing, running, etc.). The
patients'descriptive data are given in Table 2.

When analysing the different articular inflammatory, anabolism
and catabolism markers in the two pathologies, together (Table 3) or
separately, we did not notice statistically significant differences between
the patients taking Carticure Plus® compared to the placebo regarding

Table 2. Description of the patients with a meniscus injury not
associated with a ligament injury or a deficit of rough tissue and
patients with an anterior cruciate ligament pathology.

Meniscus Ligament
Mean Std. dev. Mean Std. dev.
Age 36.99 4.9 37.65 6.30
Weight 79.92 10.12 76.38 6.70
Height 178 7.01 172.42 7.79
BMI 25.24 3.02 25.72 1.91

Std. Dev.: Standard deviation; BMI: Body mass index.

Table 3. Inflammatory indicators of articular anabolism and
catabolism.

CcP CTRL
PCR Baseline 306.15 398.05
(mean) 3 months 655.17 610.10
differential 394.09 270.86
FGF Baseline 8.64 7.80
(mean) 3 months 8.56 3.12
differential -0.08 -4.67
TGF Baseline 634.20 642.73
(mean) 3 months 685.47 788.74
differential 68.78 49.43
TNFa Baseline 22.57 24.68
(mean) 3 months 24.93 33.34
differential 2.36 11.48
IL1b Baseline 27.17 28.29
(mean) 3 months 29.53 16.60
differential 0.60 -11.00
IL6 Baseline 333 4,62
(mean) 3 months 3.35 2.79
differential 0.02 -1.37
HA Baseline 38.98 48.36
(mean) 3 months 35.96 50.03
differential -3.03 1.67
Col2a Baseline 25.01 24.79
(mean) 3 months 24.54 2333
differential 0.67 -0.35

CP: CarticurePlus; CTRL: control; PCR: Protein C reactive; FGF: fibroblast growth factor; TGF:
transforming growth factor; TNFa: tumour necrosis factor o IL1b: Interleukin 1 (3; IL6: Inter-
leukin 6; HA: hyaluronic acid; Col2a: collagen 2a.

the difference in the value obtained at the baseline moment, after
three months or in the difference between the basal moment and
after three months.

Tables 4, 5 and 6 show the evolving results of the EVA scales and
the WOMAC and KOOS questionnaires for the patients.

In meniscal pathologies there are no statistically significant differen-
ces regarding the decrease in pain measured by the EVA scale in the first
month compared to the baseline (p=0.24), where the average drop of
pain between Carticure Plus® and the control group is 2.83 (CPmEVA) and
1.6 (CtrlmEVA) respectively, with results from the second month (p=0.48,
CPmEVA=3.33, CtrimEVA=3) and the third month (p=0.84, CPmEVA=2.8,
CtrImEVA=3). Similarly, in ligament pathologies, no statistically significant
differences were obtained regarding the reduction of pain measured by
the EVA scale when we compare the improvement in pain with the ba-
seline moment after one month (p=0.48, CPmEVA=1.83, CtrimEVA=0.83).
After two months (p=0.54, CPmEVA=1.83, CtrlmEVA=1.8) and after three
months (p=1, CPmEVA=2.83, CtrimEVA=2.4).

When considering the whole set of patients, an improvement is
obtained in the functional capacity of the WOMAC scale among patients
taking Carticure Plus® compared to the placebo (p=0.04, CP average

Table 4. Pain evaluation on the EVA scale.

Meniscus Ligament
Month Mean Std.dev. Month Mean Std.dev.

Carticure Plus 0 4383 1.47 0 433 1.97
1 2.00 1.10 1 2.50 0.84
2 1.50 2.35 2 2.50 1.52
3 1.60 2.07 3 1.50 1.98

Control 0 3.83 0.75 0 3.50 1.64
1 217 0.98 1 2.67 1.37
2 0.83 0.41 2 2.20 0.84
3 0.83 0.45 3 1.60 1.14

Std. Dev.: Standard deviation.

Table 5. WOMAC Questionnaire.

Pain Rigidity Functional
capacity

Month Mean Std. Mean Std. Mean Std.
dev. dev. dev.

Meniscus

Carticure Plus 0 6.33 3.83 250 1.64 19.83 1270
3 1.00 1.73 1.80 349 4.40 7.80

Control 0 283 1.72 133 1.03 883  6.49
3 1.00 0.71 040 0.55 240 270

Ligament

6.17 6.21 317 240 2483 21.19

167 3.61 1.67 1.51 6.33 10.37

433 4.63 250 235 17.83 16.62

240 230 180 1.79 1020 10.87

Carticure Plus

0
3
Control 0
3

Std. Dev.: Standard deviation.
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Table 6. KOOS Questionnaire.

Month
0 1 2 3
CcP CTRL CcP CTRL P CcP CTRL p CcP CTRL p
Meniscus
Number of patients 6 6 6 6 6 6 5 5
Symptoms Mean 62.50 77.50 82.50 75.00 90.83 91.67 94.00 86.00
Std. Dev. 23.61 10.84 17.54 15.49 8.61 7.53 822 11.94
Rigidity Mean 72.92 75.00 91.67 75.00 91.67 9.75 95.00 97.50
Std. Dev. 21.53 17.68 20.41 25.00 10.21 10.46 11.18 5.59
Pain Mean 63.89 75.46 78.89 80.09 88.43 93.98 94.44 95.56
Std. Dev. 16.29 10.46 19.10 13.77 15.26 4.09 9.62 5.76
AVD Mean 66.42 85.29 87.01 84.56 0.002 93.63 96.57 0.041 94.12 96.47
Std. Dev. 18.16 14.11 15.35 15.19 9.87 3.56 9.36 4.94
ADyR Mean 26.67 40.00 60.83 4417 0.04 75.00 78.33 80.00 79.00
Std. Dev. 12.52 24.29 27.10 16.56 18.17 8.16 20.00 14.75
Quality of life Mean 36.46 45.83 50.00 55.21 79.17 77.08 77.50 72.50
Std. Dev. 17.42 14.61 28.78 22.51 20.79 14.61 28.84 23.63
Ligament
Number of patients 6 6 6 6 6 5 6 5
Symptoms Mean 53.33 61.67 55.83 54.17 67.50 61.00 76.67 68.00
Std. Dev. 26.39 12.11 11.58 16.56 21.85 23.82 20.66 8.89
Rigidity Mean 45.83 62.50 62.50 56.25 77.08 72.50 7917 70.00
Std. Dev. 39.26 30.62 29.58 15.31 22.94 18.54 18.82 31.37
Pain Mean 53.24 67.59 75.00 64.81 79.63 67.78 0.03 78.70 75.00
Std. Dev. 28.40 19.77 26.00 16.36 25.01 17.41 22.13 21.06
AVD Mean 62.50 73.04 73.97 69.61 83.82 77.65 91.42 75.29
Std. Dev. 33.32 27.97 31.86 15.72 23.66 14.42 17.51 2942
ADyR Mean 27.50 34.17 17.50 13.33 22.50 29.00 46.67 46.00
Std. Dev. 30.29 24.98 29.79 13.29 32.98 24.85 40.21 37.82
Quality of life Mean 20.83 35.42 36.46 32.29 0.04 47.92 33.75 54.17 51.25
Std. Dev. 11.64 17.08 10.01 15.52 24.90 16.89 25.82 28.09

CP: Carticure plus; CTRL: control; AVD: daily activities; ADyR: sport and recreational activities; Std. Dev.: standard deviation.

increment of 16.97 points, 76% compared to Ctrl of 7.03 points, 53%)
between the final and baseline visit. The pain dimension for the same
scaleis close to a statistically significant difference (p=0.055, CP average
increment of 4.92 points, 79% compared to the Ctrl of 1.86, 53%), with
no differences seen in the rigidity subscale.

Statistically significant differences can be observed in the impro-
vement of the Carticure Plus® group compared to the placebo for the
subscale of daily life activity (KOOS) between the basal visit and the first
visit (one month from the initial visit) in the meniscal pathology (p=0.002,
CP average increment of 20.59 points, 31% compared to Ctrl of -0.74
points,-19%).This difference is maintained between the baseline visit and
the second visit (two months) in the meniscal pathology (p=0.041, CP
average increment of 27.21 points, 419% compared to Ctrl of 11.27 points,
13.2%). Statistically significant differences were also observed in favour
of Carticure Plus® on the subscale of sports and recreational activities
(KOOS) in the meniscal pathology between the baseline visit and the
visit the following month (p=0.04, CP average increment of 34.17 points,
128% compared to Ctrl of 4.17 points, 10.4%). We also detect statistically
significant differences in the Carticure Plus® group compared to the

placebo for the subscale of daily life activity (KOOS) between the basal
visit and the visit carried out the following month (p=0.04, CP average
increment of 15.63 points, 75% compared to Ctrl of -3.13 points, -8.8%)
in the ligament pathology. In the latter pathology, we also observed
improvements in pain among the Carticure Plus® group compared
to the placebo (p=0.03, CP average increment of 26.39 points, 49.6%
compared to Ctrl of 0.19 points, 0.3%) between the second and the
baseline month. If we consider all the patients, irrespective of the type
of pathology, we see an improvement in pain (KOOS subscale) between
the baseline and first visit in favour of Carticure Plus® compared to the
placebo (p=0.007, CP average increase of 18.38 points, 31.4% compared
to Ctrl of 0.93 points, 1.3%) and an improvement in daily life activities
between the baseline visit and the visit after one month (p=0.007, CP
average increase of 16.03 points, 24.9% compared to Ctrl of -2.08 points,
-2.6%), after two months (p=0.027, CP average increase of 24.26 points,
37.6% compared to Ctrl of 7.94 points, 10%) and after three months
(p=0.024, CP average increase of 28.31 points, 43.9% compared to Ctrl
of 21.42 points, 27.1%). In no case are statistically significant differences
seen (p<0.05) between the two groups at the baseline visit.
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Discussion

In the clinical data, despite the small sample size, statistically signi-
ficant differences in clinical improvement are seen in favour of Carticure
Plus® compared to the placebo. During the first month, the KOOS scale
showed an improvement in pain, activities in daily life, sports and re-
creational activities and quality of life (Figures 1 and 2).

This makes it possible to detect a faster improvement, that equals
out over the three months in the case of the ligament injury (Figures 3
and 4) but in the case of the meniscal injury a clinical improvement is

Figure 1. KOOS scale, baseline moment, after one month and after
3 months, in patients with meniscus injury not associated with
ligament injury or deficit of rough tissue. (CP: Carticure Plus®).
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Figure 2. KOOS scale, baseline moment, after one month and after
3 montbhs, in patients with meniscus injury not associated with
ligament injury or deficit of rough tissue. (CTRL: Control).
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maintained in the Carticure Plus® group. Despite the small number of
patients, statistically significant differences were observed in the daily
activities, sport and recreational activities in meniscal injuries between
the baseline visit and the first month, and in quality of life in ligament
pathologies between the baseline visit and the first month. It should be
highlighted that statistically significant differences were found in very
few cases (12 patients in each pathological group), which favours the
clinical evaluation of improvement in the first month of Carticure Plus®.
In the set of 24 patients, the improvement in pain after one month and
the improvement of daily life after one, two and three months leads us

Figure 3. KOOS scale, baseline moment, after one month and after
3 months, in patients with anterior cruciate ligament pathology.
(CP: Carticure Plus®).
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Figure 4. KOOS scale, baseline moment, after one month and after
3 months, in patients with anterior cruciate ligament pathology.
(CTRL: Control).
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to believe that the faster improvement associated with Carticure Plus®
produces a sustained recovery that lasts for all three months compared
to the absence of food supplement, that might be explained by the
characteristics of the product. Detecting differences, the three-month
improvement on the WOMAC scale regarding functional capacity and
only just missing out on this improvement in pain on the same scale
in this reduced set of 24 patients demonstrate a measurement of the
high impact of Carticure Plus® in improving pathologies.

The sample size has not made it possible to discriminate statistically
significant differences for the markers analysed between the patients
treated with Carticure Plus® and placebo. It remains to be determined
which blood biomarkers might offer a better approximation to the
diagnosis and prognosis of developing early onset OA after this type
of surgery. It is undeniable that we need to design new studies on this
line. In the same way, it could be particularly useful to associate con-
centrations of these biomarkers with other new magnetic resonance
diagnostic tests.

Therefore, we can conclude that incorporating Carticure Plus® for
three months, after the surgical intervention on the meniscal or ligament
pathology will improve the clinical response quickly in the first month
and this will give better values in terms of daily activities in all patients
after three months.
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