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Abstract

Background: Degenerative joint diseases are among the leading causes of
chronic pain and disability in the adult population. Assessing the effect of
therapeutic interventions in real-world clinical settings (Real World Practice)
allows for the integration of randomized controlled trial (RCT) data with ob-
servational clinical insights. Objective: To evaluate, in daily clinical practice,
the improvement of joint function and indirect parameters of cartilage quality
in patients with degenerative arthropathy monitored over a 2-month period.
Materials and Methods: A retrospective observational case series study was
conducted on 40 patients with symptomatic osteoarthritis (OA). Participants
were administered one sachet of a nutraceutical supplement daily for two
months. Clinical evaluation occurred at baseline (T0), first follow-up (T1), and
second follow-up (T2) using a structured questionnaire covering pain, stift-
ness, and functional limitation (analogous to VAS and WOMAC scales). Re-
sults: A progressive reduction in scores for pain, joint stiffness, and difficulty
in daily activities was observed. Comparison across follow-up intervals showed
significant symptomatic improvement compared to baseline, suggesting a fa-
vorable effect on primary osteoarthritis parameters. Conclusions: Results sug-
gest that this nutraceutical formulation may improve symptoms associated
with primary osteoarthritis. Further controlled studies with larger samples are
required to confirm these encouraging findings.
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1. Introduction

Osteoarthritis (OA) is the most common degenerative joint disease globally and a
leading cause of chronic pain and disability in adults and older adults. It is char-
acterized by progressive degeneration of articular cartilage, remodelling of sub-
chondral bone, osteophyte formation, and varying degrees of synovial inflamma-
tion, resulting in pain, stiffness, and progressive functional limitation of the af-
fected joint. The disease can affect various joint sites, including the spine (spon-
dyloarthrosis), the knee (gonarthrosis), the hip (coxarthrosis), and the small joints
of the hands and feet [1] [2]. Osteoarthritis is traditionally classified into primary
(idiopathic) and secondary forms. The primary form is the most common variant
and is diagnosed in the absence of an identifiable cause, although risk factors such
as advanced age, genetic predisposition, female gender, obesity, biomechanical
joint alterations, and joint trauma may contribute to the development and pro-
gression of the disease. The secondary form, on the other hand, results from pre-
disposing conditions such as trauma, joint malformations, metabolic diseases, or
chronic inflammatory diseases [2].

Among the most common locations of primary osteoarthritis are the knee and
hip, which are responsible for a significant proportion of musculoskeletal disabil-
ity in the adult population. Knee OA is a major cause of pain and functional lim-
itation in individuals over the age of 50 and is often associated with biomechanical
and metabolic factors, including excess weight and previous joint trauma. Simi-
larly, primary coxarthrosis is a progressive degenerative disease affecting the hip
joint and has an estimated prevalence of 3% to 6% in the Caucasian population,
with significant social and health implications [3] [4].

Another site frequently affected by primary osteoarthritis is the small joints
of the hands and feet, particularly the distal and proximal interphalangeal joints
and the trapeziometacarpal joint of the thumb. Osteoarthritis of the hand is a
heterogeneous condition with an increasing prevalence with age and a higher
incidence in females, especially after menopause. In the elderly population, the
radiographic prevalence can reach very high values, reaching up to 80% of sub-
jects [5].

Spondyloarthritis, which affects the apophyseal joints and intervertebral discs
of the spine, is a common manifestation of age-related joint degeneration and
can be associated with symptoms such as chronic low back pain, stiffness, and
reduced spinal mobility. Degenerative changes in the spine, along with osteoar-
thritis of large weight-bearing joints such as the knee and hip, contribute signif-
icantly to the overall burden of musculoskeletal disability in the adult popula-
tion [1].

Given increasing life expectancy and the aging population, osteoarthritis repre-
sents a significant challenge for healthcare systems, with significant clinical, func-
tional, and economic implications. Understanding the pathogenetic mechanisms,

risk factors, and clinical characteristics of different joint locations is therefore es-

DOI: 10.4236/ijcm.2026.174009

117 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2026.174009

B. Palmieri et al.

sential to improve prevention, early diagnosis, and treatment strategies for the
disease [1] [6].

Randomized controlled trials are the gold standard for evaluating the effective-
ness of treatments, but they often include selected populations and conditions far
removed from daily clinical practice [7] [8]. Real-world practice studies, on the
other hand, allow us to evaluate the effect of interventions in real-world care set-
tings, providing complementary information on adherence, tolerability, and long-
term functional impact [9] [10].

Assessing cartilage improvement in an outpatient setting is complex: quantita-
tive magnetic resonance imaging is expensive and difficult to replicate, while joint
ultrasound is a non-invasive, accessible, and reproducible method for serial mon-
itoring of superficial cartilage and synovitis [10] [11].

The aim of this observational case series is to document, in a real-world outpa-
tient setting, the clinical and functional evolution of patients with primary osteo-

arthritis and to monitor indirect parameters of cartilage quality over time.

2. Materials and Methods

A retrospective observational case series study was conducted at the Second Opin-
ion Network! (Via Ciro Bisi 125, Modena, Italy) [12]-[14] to evaluate the effect
of a nutraceutical treatment improving symptoms associated with idiopathic os-
teoarthritis. The retrospective analysis included three clinical assessments: base-
line (T0), first follow-up (T1), and second follow-up (T2).

Inclusion criteria: Age between 20 and 90 years, joint pain for at least 6 months,
Kellgren-Lawrence grade II-III, ability to walk independently.

Exclusion criteria: Inflammatory arthritis, prior prosthetic surgery, intra-artic-
ular injections in the previous 3 months, chronic systemic corticosteroid therapy,
severe renal insufficiency, hepatic and cardiovascular insufficiency, and uncon-
trolled type 2 diabetes.

The retrospective analysis included patients with symptomatic osteoarthritis
referred to outpatient clinics. All participants had a clinical diagnosis of primary
osteoarthritis based on clinical assessment and reported symptoms.

Therefore, adult subjects who consented to participate in the study and receive
the planned treatment were included in the clinical observation. Patients with in-
flammatory joint diseases, recent knee trauma, recent previous joint surgery, or
other clinical conditions that could interfere with symptom assessment or adher-

ence to the treatment protocol were excluded.

"The Second Opinion Network, which organized this retrospective study, is a rapid web-based and
outpatient consultation system that includes a large number of specialists in Italy and abroad. Any
patient suffering from any disease or multimorbidity who has not been adequately satisfied with the
diagnosis and/or prescribed treatment can turn to it for treatment or to improve their quality of life.
Individual consultations are conducted online (info@medicocuratestesso.com) or face-to-face. The
Second Opinion research team develops targeted “problem-solving” therapies, also using galenic pre-
scriptions and evaluating the evidence or consistency of new prevention and treatment hypotheses
through volunteer observational studies, as in the study in question.
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Forty volunteers between the ages of 25 and 90 with symptomatic idiopathic
osteoarthritis were evaluated. They declared that they were not taking any medi-
cations and that they were not pregnant (for women) (Table 1, Table 2). The
mean age of the study population was 63.83 + 18.18 (Mean * SD), with a distri-
bution of 20 men (50%) and 20 women (50%). All patients were informed of the
purpose of this retrospective study and therefore signed the informed consent

form and agreed to participate.

Table 1. Baseline characteristics of patients enrolled in this observational study.

N. Sex Age Weight (Kg) Height (cm) Conditions

#1 M 62 86 179 Coxarthrosis

#2 F 45 51 159 Osteoarthritis hands

#3 M 71 86 181 Coxarthrosis

#4 F 42 50 153 Spondyloarthrosis

#5 M 84 88 161 Gonarthrosis dx

#6 M 59 88 176 Osteoarthritis feet

#7 M 26 83 154 Gonarthrosis dx

#8 F 59 53 150 Osteoarthritis hands

#9 F 87 58 155 Coxarthrosis sx

#10 F 73 78 157 Spondyloarthrosis

#11 F 76 94 173 Gonarthrosis dx

#12 M 88 85 164 Gonarthrosis dx

#13 M 49 95 183 Gonarthrosis dx

#14 F 78 61 156 Osteoarthritis hands

#15 M 63 73 179 Coxarthrosis dx

#16 F 25 50 164 Osteoarthritis hands

#17 M 77 95 169 Coxarthrosis dx

#18 F 44 62 160 Spondyloarthrosis

#19 F 82 68 155 Spondyloarthrosis

#20 M 88 79 171 Gonarthrosis sx

#21 M 74 86 178 Osteoarthritis feet

#22 F 51 57 161 Gonarthrosis sx

#23 F 75 86 167 Coxarthrosis dx

#24 F 48 57 162 Osteoarthritis hands
DOI: 10.4236/ijcm.2026.174009 119 International Journal of Clinical Medicine
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Continued

#25 M 71 87 168 Coxarthrosis sx

#26 M 49 64 181 Spondyloarthrosis
#27 F 82 69 151 Coxarthrosis dx

#28 M 76 83 167 Osteoarthritis feet
#29 F 89 73 151 Osteoarthritis hands
#30 F 54 58 174 Spondyloarthrosis
#31 M 67 89 178 Coxarthrosis dx

#32 F 49 78 182 Gonarthrosis dx

#33 M 77 95 161 Gonarthrosis dx
#34 M 36 79 185 Spondyloarthrosis
#35 M 80 72 162 Osteoarthritis feet
#36 M 29 82 187 Gonarthrosis dx
#37 F 54 57 160 Osteoarthritis hands
#38 M 73 84 163 Spondyloarthrosis
#39 F 83 62 149 Coxarthrosis sx

#40 F 58 65 161 Osteoarthritis hands

Table 2. Summary of baseline characteristics of the population enrolled in this observa-
tional study.

Variable Value
Sex (M/F) 20/20
Age (anni) 63.83 +18.18
Weight (kg) 74.15 + 14.16
Height (cm) 166.18 % 10.95
BMI (kg/m?) 26.86 + 4.65

All 40 consecutively enrolled patients who had approached the Second Opinion
Network for a treatment proposal that could improve their quality of life, previ-
ously inadequately addressed by previous treatments (20 women, 20 men; mean
age 63.83 £ 18.18 years) were admitted to the observation based on a clinical, func-
tional, and radiographic diagnosis of primary osteoarthritis according to the cri-
teria of the American College of Rheumatology (Figure 1).

All patients signed informed consent for the processing of anonymized clinical
data. The study was conducted in accordance with the principles of the Declara-
tion of Helsinki.
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Distribution of Pathologies in the Sample (n = 40)
Foot Osteoarthritis

Knee Osteoarthritis

Spondyloarthrosis

Hip Osteoarthritis
Hand Osteoarthritis

Conditions Number of Subjects (n) Percentage
Gonarthrosis 10 25%
Coxarthrosis 10 25%

Osteoarthritis hands 8 20%
Spondyloarthrosis 8 20%
Osteoarthritis feet 4 10%

Total 40 100%

Figure 1. Percentage distribution of pathologies in the sample (n = 40).

Each patient included in the retrospective took the nutraceutical IMOpro®
CARTILAGO? The treatment protocol required one sachet per day, diluted in a
glass of water, for a total period of two months. Patients were advised and moni-
tored to adhere to the indicated dosage regimen for the entire duration of the
study, and not to take steroids or common NSAIDs in case of recurrence of symp-
toms without prior consent from the medical monitor who was responsible for
monitoring the dosage and duration of intake. The formulation includes several
structural and bioactive components involved in cartilage and connective tissue
metabolism, including collagen peptides, glucosamine sulfate, chondroitin sulfate,
methylsulfonylmethane (MSM), and sodium hyaluronate. These substances are
frequently used individually or in combination in the conservative management
of osteoarthritis due to their potential role in maintaining the integrity of the car-
tilage extracellular matrix and supporting joint function. The formula is also en-
riched with plant extracts and micronutrients with antioxidant and anti-inflam-

matory properties, including Boswellia serrata, acerola (a natural source of vita-

’IMOpro® CARTILAGO is a nutraceutical supplement developed by IMO S.p.A. (Italy), available in
packs containing 15 single-dose sachets of 7.5 g of powder to be dissolved in water. The product is
formulated as a multi-component nutraceutical preparation intended to support joint function and
cartilage metabolism.
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min C), and hesperidin, combined with trace elements such as zinc, manganese,
magnesium, and copper, involved in the enzymatic processes that regulate con-
nective tissue metabolism. In particular, vitamin C contributes to normal collagen
formation and the physiological active performance of cartilage and bones, while
manganese and copper participate in the coenzyme processes of connective tissue
homeostasis and protection from oxidative stress. Furthermore, glucosamine and
chondroitin sulfate are widely confirmed in the evidence-based scientific litera-
ture as structural components of articular cartilage, resulting in their frequent use
as “symptomatic slow-acting drugs for osteoarthritis” [15] in the conservative
treatment of osteoarthritis. Similarly, hydrolyzed collagen and hyaluronic acid, as
bioavailable substrates, have been associated with potentially beneficial effects on
joint function and pain symptoms in patients with degenerative joint disease. In
this observation, each patient took one sachet of the product per day, dissolved in
a glass of water, for a total period of two months, according to the dosage schedule
indicated by the manufacturer.

Symptoms and joint function were assessed using a self-assessment question-
naire structured in three sections, administered to patients at the three time points
specified in the protocol (T0, T1, and T2). The questionnaire investigated symp-
toms reported in the 48 hours preceding completion and was divided as follows:
1) Section A—Pain: patients were asked to indicate the intensity of pain attribut-
able to osteoarthritis perceived in the knee in the previous 48 hours; 2) Section
B—]Joint Stiffness: participants rated the presence and intensity of joint stiffness,
distinct from pain, attributable to knee osteoarthritis in the last 48 hours; and 3)
Section C—Physical Functioning: this section assessed the difficulty patients en-
countered in carrying out common physical activities of daily living due to symp-
toms associated with knee osteoarthritis. The questionnaire structure reflected do-
mains commonly used in the clinical assessment of knee OA, similar to those pro-
vided by validated tools such as the WOMAC Index [16] [17]. Each domain con-
sists of 24 items rated on a [0 - 5-points] scale, with higher scores indicating
greater symptom severity. Domain scores were summed to obtain a total score
ranging from [0 - 120]. The questionnaire was inspired by instruments commonly
used in osteoarthritis assessment, particularly the WOMAC Index, but was not
formally validated. The cohort of subjects observed with osteoarthritis of the knee,
hip, hand, foot, and spine was evaluated by X-ray and MRI. The current question-
naire wording and interpretation are mainly knee-specific, so either restrict the

analysis to one joint site or present site-specific outcome wording and results.

3. Statistical Analysis

Statistical analysis was performed using GraphPad Prism 7 (GraphPad Software
Inc., San Diego, CA, USA). The P value considered significant was P < 0.05. Var-
iables related to the three domains assessed (pain, joint stiffness, and physical
function) were analysed by comparing the values recorded at the different time

points of the study (T0, T1, and T2). Data were expressed as mean + standard
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deviation for quantitative variables. Differences between the different assessment
time points were analysed using appropriate statistical tests for paired data to as-

sess any change in symptoms over the course of treatment.

4. Results

All patients completed the prescribed therapeutic indications, taking the nutraceu-
tical treatment for the entire duration of the observational study without any drop-
outs. The product’s palatability, in particular, did not affect intake and was generally
appreciated.

Four of them took NSAIDs or steroids for a period of no more than 3 days, with
prior authorization and medical monitoring due to acute environmental exposure
to bad weather, prolonged supramaximal exertion, and intercurrent trauma. In all
the others, especially after the second week of treatment, pain, especially in the
morning, was tolerable with the supplementation alone. The primary outcome of
this observational study was the assessment of changes in symptoms associated
with the individual disease, with particular reference to: 1) joint pain intensity, 2)
joint stiffness, and 3) functional limitation in daily activities. These parameters
were monitored at the three time points established by the protocol (T0, T1, and
T2) using a self-assessment questionnaire structured according to the domains
commonly used in the clinical assessment of primary osteoarthritis, similar to
those provided by the WOMAC Index.

Regarding pain assessment, analysis of pain domain scores showed a progres-
sive reduction in pain symptoms over the observation period. The mean pain
score decreased from 6.8 + 1.4 at baseline (T0) to 4.9 £ 1.3 at the first follow-up
(T1) and to 3.2 £ 1.2 at the second follow-up (T2), showing a statistically signifi-
cant reduction compared to baseline (p < 0.05).

Similarly, joint stiffness scores also showed improvement over the course of
treatment. The mean stiffness score decreased from 5.9 + 1.6 at TO to 4.1 + 1.4 at
T1, reaching 2.8 £ 1.3 at T2, indicating a progressive improvement in symptoms.

Regarding physical function, the assessment of functional limitation in daily
activities showed an improvement in patients’ functional capacity over the course
of this observational study. The mean score for difficulty in performing daily
physical activities showed a significant reduction between baseline and subse-
quent assessments, suggesting improved knee joint function (Table 3, Figure 2).

Overall, the results obtained indicate a clinically relevant improvement in the
main symptoms associated with osteoarthritis, including pain, stiffness, and func-
tional limitation. No significant adverse events were observed.

We also considered it appropriate to evaluate the maximum isometric muscle
strength of patients, particularly those with hand osteoarthritis and gonarthrosis
and coxarthrosis, i.e., the development of tension by the muscle at a constant
length in response to an isotonic contraction, using an “FH-500" digital dyna-
mometer (Rupac Srl, Milan, Italy) before and after treatment (T0 and T2). Each
patient was asked to contract their muscles as strongly as possible for 6 seconds
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and then immediately relax them [18]. We performed four measurements per par-
ticipant (elbow extension, hip abduction, knee extension, and ankle dorsiflexion)
repeated three times at 1-minute intervals, on both the right and left sides of the
body, in order to record the mean of the values, expressed in Newtons (N). The
measurements were performed in a standardized manner by the same observer to
reduce inter-operator variability (Figure 3, Figure 4, Table 4).

The assessment of maximum isometric muscle strength, measured using an
FH-500 digital dynamometer at baseline (T0) and at the end of treatment (T2),
showed an increase in mean strength values for all measurements.

Specifically, mean elbow extension muscle strength increased from 182.4 + 36.7
N at TO to 214.8 + 39.2 N at T2, with an average increase of 17.8%. Improvement
was also observed in hip abduction, with mean values increasing from 265.1 + 41.5
N at TO to 301.6 + 44.8 N at T2 (+13.8%).

Table 3. Trend of the main clinical symptoms at the three time points envisaged by the
protocol (TO, T1, and T2). Parameters relating to joint pain intensity, joint stiffness, and
functional limitation in daily activities were assessed using a self-assessment questionnaire
structured according to the domains commonly used in the clinical assessment of primary
osteoarthritis, similar to the WOMAC Index. Values are expressed as mean + standard
deviation (SD).

TO (Baseline) T1 Average T2 Average +
Evaluated parameter

Average + DS DS DS
Intensity of joint pain 68+14 49+13 32+1.2
Joint stiffness 59+1.6 41+14 28%1.3
Functional limitation in daily 6.5+ L5 47414 33 413

activities

Variation of Clinical Symptoms Over Time

Mean Score
sy

w

Joint Pain Joint Stiffness Functional Limitation

Figure 2. Trend of mean scores for joint pain, joint stiffness, and functional limitation in
daily activities at the three assessment points (T0, T1, and T2). The scores show a progres-
sive reduction in symptoms over the course of this observation.
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Figure 3. Left elbow extension.

Figure 4. Dorsiflexion of the right ankle.

Table 4. Variation of maximum isometric muscle strength between T0 and T2.

Measurement TO (N) Average + DS T2 (N) Average + DS Improvement %

Elbow extension 182.4 + 36.7 214.8 £39.2 +17.8%
Hip abduction 265.1 £41.5 301.6 +£44.8 +13.8%
Knee extension 298.7 £ 46.3 336.9 £ 49.1 +12.8%
Ankle dorsiflexion 121.6 £ 28.4 142.5 + 30.1 +17.2%

Similarly, mean knee extension force increased from 298.7 + 46.3 N at TO to
336.9 = 49.1 N at T2, corresponding to a 12.8% increase. Ankle dorsiflexion also
showed improvement, with mean values increasing from 121.6 = 28.4 N at TO to
142.5 £ 30.1 N at T2, corresponding to a 17.2% increase.

Improved muscle strength was particularly evident in patients with hand oste-
oarthritis, in whom increased elbow extension strength was associated with im-
proved upper limb function. In patients with coxarthrosis and gonarthrosis, how-
ever, increased hip abduction and knee extension strength indicated improved
lower limb stability and functional capacity.

Overall, the results suggest that the treatment resulted in a significant increase

in maximum isometric muscle strength, resulting in improved patients’ functional
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capacity. This improvement was observed bilaterally, on both the right and left
sides of the body.

To detect objective improvement in the metacarpophalangeal and interphalan-
geal joints, we developed our own original before-and-after comparison system,
called alginate-hand-fingerprint. This system is based on the comparison of two
imprints (one at time 0 and the other at the end of the trial) produced by standard
hand pressure, the soles of which are previously coated with copying ink on a 4
mm thick alginate-covered surface. By comparing these imprints, it is possible to
detect changes in volume, shape, and deformity of the arthritic hand, with the pos-
sibility of highlighting joint contractures during flexion that will not be inked in
the imprint itself. A second, simpler but no less effective method is hand profile
(RE-tracing), which involves tracing the patient’s hand on the same sheet of paper
using a pen. The imprint is outlined in different colours (black at time 0 and red at
time 2) and is performed under standard pressure conditions by the experimenter.
This test is very useful for evaluating the improvement of edema and joint swelling

before and after and can be considered complementary to the first (Figure 5).

(b)

Figure 5. Images of the hand profile test—RE-tracing of two patients with osteoarthritis of the hands: (a) TO0 = black colour, T2: red
colour, patient: BG, Sex: F, Age 48. (b) T0 = black colour, T2: red colour, patient: LA, Sex: F, Age 89.

In our study, 8 patients with hand osteoarthritis were assessed using the hand
profile-RE-tracing method at baseline (T0) and at the end of treatment (T2).
Comparison of the tracings obtained at the two time points, created on the same
sheet of paper by tracing the patient’s hand with different colours (black at T0O and
red at T2), highlighted morphological changes in the metacarpophalangeal and
interphalangeal joints. In particular, a reduction in the profile of joint swelling
and periarticular oedema was observed in several patients, evidenced by a lesser
expansion of the joint contour in the tracing taken at the end of treatment. In
some cases, the comparison between the two profiles also showed greater regular-
ity of the digital contour, suggesting an improvement in joint mobility and a re-
duction in functional deformities associated with the arthritic process. Overlap-

ping the tracings allowed these changes to be visually appreciated, enabling an
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immediate qualitative assessment of the clinical evolution of the arthritic hand.
Opverall, most patients showed an improvement in hand profile, with reduced joint
swelling and better definition of the anatomical contours of the fingers at time T2
compared to the baseline assessment. No patients showed any significant worsen-
ing of the morphological picture. The hand profile-RE-tracing method has proven
to be a simple, reproducible, and easy-to-use clinical tool for visually documenting
the morphological changes of hands affected by osteoarthritis over the course of
treatment (Figure 5).

5. Discussion

The study highlights how a structured outpatient treatment program is associated
with significant clinical improvement in patients with symptomatic osteoarthritis.
Pain reduction and functional improvement are consistent with the literature on
conservative multimodal interventions. We believe that the quality and purity of
the raw materials used, and the successful stoichiometric integration of the vari-
ous active ingredients are crucial to the success of the supplement studied in our
study. These ingredients can achieve a significant level of symptomatic benefits,
requiring only sporadic and very short-term use.

The correlation between clinical improvement and indirect ultrasound changes
is particularly significant: the reduction of periarticular tissue oedema and syno-
vial effusion suggests a decrease in local inflammatory activity, while the stabili-
zation of cartilage thickness may indicate a slowing of the degenerative process.

RWE studies allow us to observe therapeutic efficacy in heterogeneous popula-
tions, often excluded from randomized trials, such as elderly patients or patients
with multiple comorbidities. In this context, treatment adherence and patient ed-
ucation are key factors.

Osteoarthritis is a leading cause of chronic pain and disability in adults and
older adults, significantly impacting patients’ quality of life and healthcare sys-
tems. Among the most frequently involved joints, the knee is one of the most af-
fected, with a prevalence increasing with age and the increase in metabolic and
biomechanical risk factors. The results of this study suggest that taking the
nutraceutical in question for a two-month period is associated with an improve-
ment in the main symptoms of primary osteoarthritis, evidenced by reduced
scores for pain, joint stiffness, and functional limitation.

In recent years, interest in nutraceutical treatments for osteoarthritis has in-
creased considerably. Several studies have shown that specific nutritional com-
pounds can contribute to the modulation of joint inflammatory processes, im-
proved joint function, and reduced pain symptoms in patients with osteoarthritis
[19]-[22].

Clinical assessment tools used in osteoarthritis studies, such as the WOMAC
Index, allow for standardized measurement of the main symptomatic domains of
the disease, including pain, stiffness, and functional limitation. The results ob-

served in this study are consistent with what is reported in the literature regarding
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symptom improvement in patients undergoing conservative and nutraceutical
treatments. However, the present study has some limitations, including the rela-
tively small sample size and the lack of a control group.

Therefore, further controlled clinical studies with larger samples are needed to
confirm the observed results and further clarify the role of nutraceuticals in the

management of knee osteoarthritis.

6. Conclusion

Outpatient clinical monitoring in real-world practice has documented significant
improvements in pain and joint function, associated with indirect signs of carti-
lage stabilization, following 60-day therapy with the nutraceutical supplement.
These results support the usefulness of personalized conservative programs and
joint ultrasound as a repeatable and sustainable follow-up tool in clinical practice.
Further randomized, controlled studies are needed to evaluate the promising ef-

fect of this nutraceutical supplement.

Acknowledgements

We would like to express our sincere gratitude to Dr. Luigi Alberto Marrari for
his collaboration and for providing the essential supporting literature for this
study.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this paper.

References

[1]  Allen, K.D., Thoma, L.M. and Golightly, Y.M. (2022) Epidemiology of Osteoarthritis.
Osteoarthritis and Cartilage, 30, 184-195. https://doi.org/10.1016/j.joca.2021.04.020

[2] Musumeci, G., Aiello, F., Szychlinska, M., Di Rosa, M., Castrogiovanni, P. and
Mobasheri, A. (2015) Osteoarthritis in the XXIst Century: Risk Factors and Behav-
iours That Influence Disease Onset and Progression. International Journal of Molec-
ular Sciences, 16, 6093-6112. https://doi.org/10.3390/ijms16036093

[3] Giorgino, R., Albano, D., Fusco, S., Peretti, G.M., Mangiavini, L. and Messina, C.
(2023) Knee Osteoarthritis: Epidemiology, Pathogenesis, and Mesenchymal Stem
Cells: What Else Is New? An Update. International Journal of Molecular Sciences, 24,
Article 6405. https://doi.org/10.3390/ijms24076405

[4] Hoaglund, F.T. and Steinbach, L.S. (2001) Primary Osteoarthritis of the Hip: Etiology
and Epidemiology. Journal of the American Academy of Orthopaedic Surgeons, 9,
320-327. https://doi.org/10.5435/00124635-200109000-00005

[5] Kalichman, L. and Hernédndez-Molina, G. (2010) Hand Osteoarthritis: An Epidemi-
ological Perspective. Seminars in Arthritis and Rheumatism, 39, 465-476.
https://doi.org/10.1016/j.semarthrit.2009.03.001

[6] Coppola, C., Greco, M., Munir, A., Musaro, D., Quarta, S., Massaro, M., et al. (2024)
Osteoarthritis: Insights into Diagnosis, Pathophysiology, Therapeutic Avenues, and
the Potential of Natural Extracts. Current Issues in Molecular Biology, 46, 4063-4105.

https://doi.org/10.3390/cimb46050251

DOI: 10.4236/ijcm.2026.174009

128 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2026.174009
https://doi.org/10.1016/j.joca.2021.04.020
https://doi.org/10.3390/ijms16036093
https://doi.org/10.3390/ijms24076405
https://doi.org/10.5435/00124635-200109000-00005
https://doi.org/10.1016/j.semarthrit.2009.03.001
https://doi.org/10.3390/cimb46050251

B. Palmieri et al.

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

Punwani, D., Zhang, Y., Yu, J., Cowan, M.].,, Rana, S., Kwan, A., et al (2016) Multi-
system Anomalies in Severe Combined Immunodeficiency with Mutant BCL11B.
New England Journal of Medicine, 375, 2165-2176.
https://doi.org/10.1056/nejmoal509164

Li, Y., Anderson, C.A., Drennen, J.K., Airiau, C. and Igne, B. (2018) Method Devel-
opment and Validation of an Inline Process Analytical Technology Method for Blend
Monitoring in the Tablet Feed Frame Using Raman Spectroscopy. Analytical Chem-

istry, 90, 8436-8444. https://doi.org/10.1021/acs.analchem.8b01009

King, A., May, J., French, G. and Phillips, I. (2000) Comparative in Vitro Activity of
Gemifloxacin. Journal of Antimicrobial Chemotherapy; 45, 1.
https://doi.org/10.1093/jac/45.suppl 3.1

Everest, D.]., Grierson, S.S., Meredith, A.L. and Milne, E.M. (2010) Adenovirus in a
Red Squirrel (Sciurus vulgaris) from Scotland. Veterinary Record, 167, 184-184.
https://doi.org/10.1136/vr.c3928

Nishie, A., Barloon, T. and Schreiber, A. (2009) Preaortic Interazygous Vein; Mim-
icker of Other Pathologies. Clinical Imaging, 33, 144-145.
https://doi.org/10.1016/j.clinimag.2008.11.002

Iannitti, T., Di Cerbo, A., Cesar Morales-Medina, J. and Palmieri, B. (2015) Narrative
Review of Telemedicine Consultation in Medical Practice. Patient Preference and Ad-
herence, 9, 65-75. https://doi.org/10.2147/ppa.s61617

Di Cerbo, A. and Palmieri, B. (2012) The Economic Impact of Second Opinion in
Pathology. Saudi Medical Journal, 33, 1051-1052.

Palmieri, B. and Iannitti, T. (2011) The Web Babel Syndrome. Patient Education and
Counseling, 85, 331-333. https://doi.org/10.1016/j.pec.2011.02.019

Honvo, G., Reginster, J., Rabenda, V., Geerinck, A., Mkinsi, O., Charles, A., et al
(2019) Safety of Symptomatic Slow-Acting Drugs for Osteoarthritis: Outcomes of a
Systematic Review and Meta-Analysis. Drugs & Aging, 36, 65-99.

https://doi.org/10.1007/540266-019-00662-z

Bellamy, N., Buchanan, W.W., Goldsmith, C.H., Campbell, ]. and Stitt, L.W. (1988)
Validation Study of Womac: A Health Status Instrument for Measuring Clinically

Important Patient Relevant Outcomes to Antirheumatic Drug Therapy in Patients
with Osteoarthritis of the Hip or Knee. The Journal of Rheumatology; 15, 1833-1840.
Ng, W.J., Ong, S.L. and Hu, J.Y. (2001) The Effects of Water Reclamation Technolo-
gies on Biological Stability of Industrial Water. Water Science and Technology, 43,
327-334. https://doi.org/10.2166/wst.2001.0653

Rocha Leite, M., Ramos, D., Navarro Bertolini, G., Soares Carvalho Junior, L.C., da
Silva Pestana, P.R., Ribeiro dos Santos, V., et al. (2015) Is Dynamometry Able to Infer
the Risk of Muscle Mass Loss in Patients with COPD? International Journal of
Chronic Obstructive Pulmonary Disease, 10, 1403-1407.
https://doi.org/10.2147/copd.s69829

Liu, X., Machado, G.C,, Eyles, J.P., Ravi, V. and Hunter, D.J. (2017) Dietary Supple-
ments for Treating Osteoarthritis: A Systematic Review and Meta-Analysis. British
Journal of Sports Medicine, 52, 167-175.
https://doi.org/10.1136/bjsports-2016-097333

Aghamohammadi, D., Dolatkhah, N., Bakhtiari, F., Eslamian, F. and Hashemian, M.
(2020) Nutraceutical Supplements in Management of Pain and Disability in Osteoar-
thritis: A Systematic Review and Meta-Analysis of Randomized Clinical Trials. Sci-
entific Reports, 10, Article No. 20892. https://doi.org/10.1038/s41598-020-78075-x

DOI: 10.4236/ijcm.2026.174009

129 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2026.174009
https://doi.org/10.1056/nejmoa1509164
https://doi.org/10.1021/acs.analchem.8b01009
https://doi.org/10.1093/jac/45.suppl_3.1
https://doi.org/10.1136/vr.c3928
https://doi.org/10.1016/j.clinimag.2008.11.002
https://doi.org/10.2147/ppa.s61617
https://doi.org/10.1016/j.pec.2011.02.019
https://doi.org/10.1007/s40266-019-00662-z
https://doi.org/10.2166/wst.2001.0653
https://doi.org/10.2147/copd.s69829
https://doi.org/10.1136/bjsports-2016-097333
https://doi.org/10.1038/s41598-020-78075-x

B. Palmieri et al.

(21]

(22]

Mathieu, S., Soubrier, M., Peirs, C., Monfoulet, L., Boirie, Y. and Tournadre, A.
(2022) A Meta-Analysis of the Impact of Nutritional Supplementation on Osteoar-
thritis Symptoms. Nutrients, 14, Article 1607. https://doi.org/10.3390/nu14081607

Vo, N.X,, Le, N.N.H,, Chu, T.D.P., Pham, H.L., Dinh, KX.A., Che, U.T.T,, ef al.
(2023) Effectiveness and Safety of Glucosamine in Osteoarthritis: A Systematic Re-
view. Pharmacy, 11, Article 117. https://doi.org/10.3390/pharmacy11040117

DOI: 10.4236/ijcm.2026.174009

130 International Journal of Clinical Medicine


https://doi.org/10.4236/ijcm.2026.174009
https://doi.org/10.3390/nu14081607
https://doi.org/10.3390/pharmacy11040117

	Retrospective Case Series on Clinical and Functional Outcomes in 40 Osteoarthritis Patients Receiving a Nutraceutical Supplement in Real-World Practice
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	3. Statistical Analysis
	4. Results
	5. Discussion
	6. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

