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Short-term effect of the combination of hyaluronic
acid, chondroitin sulfate, and keratin matrix on early
symptomatic knee osteoarthritis
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Abstract

Objective: In the last years, symptomatic slow-acting drugs for osteoarthritis (SYSADOA) have been vastly studied and have generated
considerable interest among clinicians. SYSADOA are generally used as a ground therapy with the main rationale to reduce the consump-
tion of nonsteroidal anti-inflammatory drugs (NSAIDs) and thus limit the related adverse events.

Material and Methods: In this study, we evaluated the short-term effect of an oral combination of hyaluronic acid, chondroitin sulfate,
and keratin matrix on early symptomatic knee osteoarthritis. Forty patients were treated for 1 month and were allowed to assume anal-
gesics or NSAIDs if necessary.

Results: At 2 months, the mean reduction of the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) score was
36% (p<0.001), and the mean reduction of the WOMAC pains score was 40% (p<0.001). Only two patients reported a sporadic need to
assume analgesics; no patient reported any side effect during the study period.

Conclusion: This data demonstrates that the oral combination of hyaluronic acid, chondroitin sulfate, and keratin matrix is safe, well

tolerated, and shows a rapid action reducing pain and improving joint function and stiffness in early symptomatic knee osteoarthritis.
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Introduction

The prevalence of osteoarthritis (OA) is significantly increasing because of aging of the population (1). A
variety of genetic and environmental risk factors and pathophysiological processes contribute to the pro-
gression of the disease resulting in typical OA features. Until recently, OA was considered a degenerative
disorder caused by the breakdown of articular cartilage. However, OA affects the whole joint structure, in-
cluding the synovium, subchondral bone, ligaments, and joint capsule (2). The disease is thus characterized
by the degradation of the articular cartilage, the formation of osteophytes, a subchondral sclerosis and/or
meniscal degeneration sometimes with bone marrow reaction, and synovial proliferation (3).

Increasing evidence has shown that inflammation, characterized by the contribution of cytokines, and
metalloproteinase overproduction and release into the synovial joint are involved in cartilage degeneration
(4), which is the pathological hallmark of the disease. The role of the inflammatory cascade in the develop-
ment and progression of OA is now the new frontier of research. A variable grade of inflammation occurs
at different OA stages.

Currently, no targeted or disease-modifying drugs are available for treating OA, and there are significant
differences between the most important guidelines published until now (5-10) on pharmacological and
non-pharmacological management. In the last years, symptomatic slow-acting drugs for OA (SYSADOA)
have been vastly studied and have generated considerable interest among clinicians. SYSADOA such as
hyaluronic acid (HA), chondroitin sulfate (CS), and glucosamine are natural compounds composed of re-
peating disaccharides and are prescribed as a ground therapy with the main rationale of reducing the con-
sumption of nonsteroidal anti-inflammatory drugs (NSAIDs) and thus limiting the related adverse events in
the gastrointestinal tract, kidney, and cardiovascular system.

In this study, we evaluated the short-term effect of an oral formulation of HA, CS, keratin matrix, manganese
and piperine on knee OA.

Material and Methods
The charts of all OA patients with knee OA from an outpatient clinic were reviewed, and 40 Caucasian pa-
tients were chosen according to the following inclusion criteria: adult patients with symptomatic knee OA
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grade |-l according to Kellgren and Lawrence.
Patients with previous surgery, infiltrative ther-
apy in the previous month both with HA and
corticosteroids, or oral or topical therapy with
NSAIDs or corticosteroids were excluded. The
study was approved by the local ethics com-
mittee, and all patients signed an informed
consent form to participate in the study.

This study was conducted over a period of 2
months, during which the rheumatologist ad-
vised the patients to assume the oral formula-
tion of HA, CS, keratin matrix, manganese, and
piperine (laloral 1500™, PharmaSuisse Labora-
tories Srl., Milan, Italy) for 1T month. The patients
were also allowed to assume analgesics or
NSAIDs if necessary.

The primary objective of this study was to ret-
rospectively evaluate the effect of 1-month
therapy with laloral 1500™ in patients with
knee OA. The secondary objective was to eval-
uate the tolerability and adherence to the ther-
apy and consumption of analgesics.

The patients were assessed according to the
Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) score (11) at
baseline (TO) and after 2 months (T2).

Data are presented as meantstandard devia-
tion and as numbers or percentage. D’Agosti-
no and Pearson normality test T-test for paired
data was used to compare data. Statistical
analyses were performed with GraphPad Prism
6.0 (GraphPad Software Inc, La Jolla, California,
United States).

Results

The mean age of the patients was 62.7+10.35
years; 63% of the patients were female and the
patients had an average onset of symptoms of
3.55+1.32 months.

At the beginning of the treatment, the mean
WOMAC score was 44.2+4.14. At the end of
the observational study period, the mean
reduction in the WOMAC score was 36%
(28.3+3.94; p<0.001). The subanalyses of the
WOMAC pain score showed a reduction of
approximately 40% (8.6+0.48 vs. 5.2+0.97;
p<0.001).

All patients had taken regular treatment for
30 days, and none of them reported any side
effects or symptoms related to the drug. Only
two patients reported the sporadic need to
assume acetaminophen or acetaminophen-
codeine combination. No patient showed the
need to take topical NSAIDs and systemic cor-
ticosteroids.
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Discussion

In literature, there are many studies evaluating
the efficacy of SYSADOA with an increasing
evidence of their beneficial effects on OA (12).
Moreover, recent advances on the biochemical
and molecular aspects of the pathogenic pro-
cess of the disease support the hypothesis that
the long-term intake of these compounds can
slow the progression of the disease, thereby re-
ducing both pain and joint stiffness.

Unfortunately, there is still a disagreement on
the use of SYSADOA in published guidelines.
The European League against Rheumatism
and the European Society for Clinical and Eco-
nomic Aspects of Osteoporosis and Osteoar-
thritis recommend this therapy with a high lev-
el of evidence, which is in contrast to the latest
guidelines of American College of Rheumatol-
ogy, the Osteoarthritis Research Society Inter-
national, and the National Institute for Health
and Care Excellence (5-10).

This study demonstrated that laloral 1500™
was not only safe and well tolerated by pa-
tients with grade |-l KL knee OA but also
showed also a rapid action reducing pain and
improving joint function and stiffness.

These data were obtained from the patients
with a low degree knee OA (Il KL) and with a
symptom onset 6 months prior. The aim was to
evaluate whether these drugs elicited a rapid
response in patients frequently treated with
NSAIDs and steroids.

Synovial inflammation and structural and mo-
lecular changes of the joint system should be
the target of OA therapies. However, currently,
therapy with HA, a constituent of the synovi-
al fluid and that has viscoelastic properties
(13), has been proposed. Previous studies
have shown that HA has a low bioavailability
orally (14), and for this reason, it is generally
administered via intra-articular injections with
the aim of restoring the viscoelasticity of the
synovial fluid and inhibiting the secretion of
inflammatory mediators and neuropeptides
via CD44 and ICAM1 and blocking the bind-
ing of extracellular matrix fragments (ECM-f)
(15). Despite controversies on its efficacy in the
current guidelines, it is a diffuse and common
practice. The therapeutic effect of oral HA also
occurs without intestinal absorption binding
the intestinal toll-like receptor 4 (TLR4) exert-
ing a proinflammatory cytokine suppression
(16). On the other hand, the effect of CS seems
to be due by the inhibition of both the nuclear
translocation of NF-k@3 and targeting TLR4 and
CD44, thus preventing ECM-f from unleashing
the inflammatory cascade (15). Another im-

portant role of CS is to increase the expression
of TGF-31 on the extracellular matrix (17) and
to promote the synthesis of HA and collagen
type Il (18-19). The mechanism of action of HA
and CS seems to be complementary, develop-
ing a synergistic effect that could explain the
results obtained in this study. Moreover, the ad-
dition of manganese, a trace element cofactor
in the biosynthesis of glycosaminoglycan (20),
and piperine, the active phenolic component
of black pepper extract with its anti-inflamma-
tory activity (21), may play a key role in the fast
action of this compound.

We can also assume that the rapid response to
the treatment was mainly due to the fact that
we targeted only patients at an early OA stage
and with the onset of symptoms of less than 6
months, when the inflammation cascade more
closely triggered the pathophysiological process.

A limitation of this study is the absence of a
control group and the subjective assessment
with the WOMAC scale only, but the purpose
of this work was to evaluate the rapidity of ac-
tion of this compound and not its efficacy ver-
sus placebo or standard therapy.

In conclusion, we suggest that the combina-
tion of SYSADOA is more effective than mono-
therapy in the early phase of OA, in particular.
In this phase, the clinical features of the disease
can be significantly attenuated by the com-
bined use of SYSADOA.

Because OA is a chronic disease, it is of impor-
tance to educate both patients and general
practitioners that anti-inflammatory drugs
are not the only rapid and effective treatment
choices and that they should not be used/
abused. As reported by other experts, we rec-
ommend the use of only high-quality com-
pounds that can guarantee product contents
and pharmacological properties.
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