
Summary
Objective. Intra-articular injections of hyaluronic acid (HA)

have been reported to alleviate pain, reduce disability, and improve
joint function in glenohumeral osteoarthritis (GH-OA). This retro-
spective study aimed to evaluate the effectiveness of a HA-based
formulation (Hyalubrix®) in reducing the pain of patients with GH-
OA and improving both patient’s shoulder functions and quality of
life (QoL).

Methods. Data collected during the standard clinical practice
of the center was retrospectively analyzed. The Simple Shoulder
Test (SST) questionnaire reported data on the patient’s ability to
perform daily activities; the Euro-Quality of Life Health
Assessment (EQ-5D) collected evidence on QoL; and changes in
pain were evaluated through the Visual Analog Scale (VAS). SST
and EQ-5D scores were analyzed comparing baseline values with
those at the last follow-up, while VAS was investigated for all the
available visits. Continuous values were summarized as mean ±
standard deviation, median, and 25-75th percentiles. The Shapiro-
Wilk test assessed normality, with significance set at p<0.05, and
no adjustments for multiple comparisons were made.

Results. All scores showed a significant improvement: VAS
decreased from 55.4±13.8 to 16.2±16.3 (p<0.001), the SST
increased from 38.0 to 65.5 (p<0.001), as did the EQ-5D (from
41.7 to 76.7; p<0.001).

Conclusions. GH-OA treatment with Hyalubrix® proved to be
highly beneficial, leading to complete pain reduction in more than
50% of patients and a significant reduction in 27.5% of cases. This
resulted in improved joint function and QoL.

Introduction
Osteoarthritis (OA) is the leading cause of disability in the eld-

erly and a significant socioeconomic burden for patients and the
health care system (1, 2). Glenohumeral osteoarthritis (GH-OA),
also known as shoulder OA, is a degenerative joint disease (3, 4).
The prevalence of shoulder OA has not been extensively studied
but has generally been estimated broadly at 4-26% (5), and popu-
lation-based studies have demonstrated that 16.1-20.1% of adults
over 65 years of age have radiographic evidence of GH-OA (6, 7).

The exact cause of GH-OA is often unknown, but several factors
are known to contribute to its development: age; the repetitive use
of the shoulder joint in certain occupations or athletic activities; a
previous shoulder injury; and genetic predisposition (8).

Shoulder arthroplasty is a definitive surgical treatment for GH-
OA, which effectively relieves pain and improves range of motion
but is associated with significant cost and morbidity (9, 10). In
clinical practice, several nonsurgical, conservative treatment
options are available for GH-OA, including physical therapy, anal-
gesics, nonsteroidal and steroidal anti-inflammatory drugs, and
corticosteroid injections. Among conservative treatments, visco-
supplementation with hyaluronic acid (HA), a naturally occurring
substance found in the synovial fluid of healthy joints, is widely
used in clinical practice (11-13). HA is a non-sulfated gly-
cosaminoglycan involved in the maintenance of chondrocyte func-
tion and synovial fluid viscoelasticity (13,14). In the context of
GH-OA, the lower concentration and molecular weight of HA
decrease synovial fluid viscoelasticity and increase friction
between joint surfaces, leading to cartilage wear (15). The goal of
viscosupplementation is to alleviate symptoms by supplementing
the natural HA in the joint and improve the viscoelasticity of syn-
ovial fluid, ultimately reducing disability and improving joint
function. Numerous studies have reported that intra-articular injec-
tion of HA is well tolerated and results in statistically significant
pain reduction (16-22). Several products based on HA are now
available on the market, and there is extensive clinical evidence for
their efficacy and safety in the treatment of knee and hip OA (23-
25). However, few studies have investigated the efficacy of HA in
the treatment of GH-OA.

Hyalubrix® (Fidia Farmaceutici S.p.A, Abano Terme, Italy) is
a sterile non-pyrogenic solution of HA sodium salt with a molecu-
lar weight >1500 kDa produced by bacterial fermentation.
Hyalubrix® has been successfully used in the treatment of knee and
hip OA (26-28) and a prospective observational study evaluating
its clinical efficacy and safety in all types of OA synovial joints
concluded that the treatment relieved pain, improved mobility, and
increased the quality of life of participants (29).

This study aimed to evaluate the efficacy of intra-articular
Hyalubrix® injections on pain, on the ability of patients with GH-
OA to perform daily activities, and on the improvement of their
quality of life.
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Materials and Methods
This retrospective, observational cohort study examines

patients with GH-OA who received three intra-articular injections
of HA administered at weekly intervals. Patients were eligible for
inclusion in the retrospective analysis if they met the following cri-
teria: men or women aged 18 to 70 years; the presence of signs and
symptoms associated with GH-OA, including radiologically con-
firmed grade II-IV GH-OA according to Kellgren Lawrence crite-
ria, symptomatic history of chronic pain for at least 6 months but
less than 2 years, shoulder pain with movement and at rest; limita-
tion of range of motion; discontinuation of nonsteroidal anti-
inflammatory drugs or analgesic medications at least 72 hours
prior to the first visit; rotator cuff integrity confirmed by ultra-
sound or magnetic resonance imaging assessment, allowing for the
exclusion of subjects with full-thickness tendon tears. The exclu-
sion criteria were: patients with concomitant joint disease (rotator
cuff tears, adhesive capsulitis, previous shoulder surgery, previous
humeral head fractures, calcium pyrophosphate deposition disease,
cervical spine disease, rheumatoid arthritis, or any other immune
conditions leading to shoulder arthritis); patients with grade I OA
and those with grade IV OA with indication to shoulder arthroplas-
ty; use of systemic corticosteroids (except inhaled or topical corti-
costeroids) or intraarticular injections of corticosteroids into the

treated shoulder 3 months prior to the baseline visit; HA injections
into the treated shoulder 6 months prior to the baseline visit.
Patients with Kellgren-Lawrence grade 2-3 OA with rotator cuff
tendinosis were included. 

Participants were given a detailed information sheet about the
study, which was also shared with their primary care physician.

Hyaluronic acid injection
Each patient received a total of three IA injections of

Hyalubrix® at weekly intervals. The injection was made using a
standardized technique for all patients: an ultrasound examination
was performed to be sure to inject HA in the joint space. The injec-
tions were performed anteriorly, with the patient sitting with the
shoulders relaxed, slightly inverted, and the elbows flexed at
approximately 90° with forearms resting on the knees. The needle
was inserted medial to the head of the humerus, 1cm lateral to the
coracoid process, and directed posteriorly at a slightly superior and
lateral angle (Figure 1). During the injection, the HA should flow
unhindered and without forcing the syringe pump. Patients were
instructed to rest for about 24 hours and local ice was suggested
three times a day for a couple of days.

Data collection
Demographic data (age, sex, comorbidities) at baseline (V1)
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Figure 1. Ultrasound images of intra-articular treatment with hyaluronic acid (HA). a) Joint recess between the humeral head (red arrow)
and the coracoid (yellow arrow) using an anterior approach, below the subscapularis tendon (green arrow); b) needle shaft (blue arrow)
directed towards the humeral head; c) HA injection once mechanical “stop” on the surface of the head is achieved, with the material visible
in the joint (blue circle); d) needle withdrawal and subsequent verification of proper technique execution by observing the injected HA
(blue arrow) along the bone surface, beneath the expanded capsule and tendon plane.

                                                     [Reumatismo - The Italian Journal of Rheumatology 2025; 77:1699]                                       [page 63]



were analyzed. To evaluate the effectiveness of the treatment, data
from different scales and questionaries, usually used during stan-
dard clinical practice at the center, were collected and analyzed:
the ability of the affected shoulder to perform activities of daily
living was assessed with the Simple Shoulder Test (SST) question-
naire; patients’ quality of life was assessed with the Euro-Quality
of Life Health Assessment (EQ-5D) (https://euroqol.org/eq-5d-
instruments/); a Visual Analog Scale (VAS) was used to assess
pain. SST and EQ-5D scores were analyzed by comparing baseline
values (V1) with those at the last follow-up (V5), while VAS was
investigated for all the available visits (V1, V2, V3, V4, and V5). 

Inflammatory changes involving muscle and ligament struc-
tures, identified through clinical diagnosis or functional assess-
ment focused on pain (positive results on the palm-up and
Yergason tests) were recorded and included in the analysis.
Additionally, evidence from ultrasonographic evaluation aimed at
assessing synovial tissue was included in the analysis when
employed to identify residual inflammation and pain. Because the
data were scattered around the visit time points due to the retro-
spective study design, we performed a score difference analysis by
comparing the baseline score with each subsequent follow-up visit,
regardless of the time interval between visits.

Statistical analysis
Continuous values were summarized as mean ± standard devi-

ation, median, and 25-75th percentiles. The normality assumption
for continuous variables was tested using the Shapiro-Wilk test.
All statistical tests were two-sided and p<0.05 were considered sta-
tistically significant. No adjustment was made for multiple com-
parisons. All analyses were performed using SAS 9.4 (SAS
Institute, Cary, NC, USA).

Results
According to the eligibility criteria, 42 records were analyzed:

23 patients (56%) were men and 19 (46%) were women, with a
mean age of 67.2±9.9 years and a median age of 65.5 years (range:
50-91 years). The reported comorbidities were hypertension
(40%), hypothyroidism (7%), dyslipidemia (12%), cardiopathy
(17%), osteoporosis (7%), peripheral vascular disease (2%), dia-
betes mellitus (5%), and depression (2%). The retrospective design
resulted in variable visits, not scheduled on a regular and consis-
tent basis, as outlined in Table 1, which presents mean and median
intervals between baseline (V1) and subsequent visits, along with
participation rates. Among the 42 patient records, two had missing

follow-ups, and their data were excluded from the analysis.
Additionally, some clinical records lacked information on the
defined endpoints; therefore, the specific data availability used for
the analysis of each endpoint is detailed in the corresponding
tables. In patients affected by shoulder OA and treated with HA
injections, the behavior of the mean VAS at each visit (Table 2)
shows a clear downward trend of pain from baseline (55.4±13.8)
to V5 (16.2±16.3). When we examined the mean differences of the
VAS value (∆ VAS), baseline VAS decreased by 25.8 points on
average at V2 and by 39.8 points at V5 (Table 2). Interestingly, the
decrease in VAS value at V3 was similar to that at V4 and V5, indi-
cating an early effect of HA, which then leveled off. The differ-
ences between the mean VAS and mean ∆ VAS values were statis-
tically significant (p<0.001) compared to baseline. Overall, of the
patients who continued treatment, 20 achieved complete pain
reduction (VAS=0), 11 continued to have mild pain (VAS<20),
mainly in the anterior region and/or at the level of the long head of
the biceps, 8 continued other therapies (physio kinesiotherapy/
physiotherapy/ shock waves/ozone therapy) aimed at treating mus-
cle and tendon inflammation, despite the strong improvement;
finally, 1 patient still had a VAS of 40 and was referred for surgery.

Table 3 shows the mean SST score, a measure of the ability of
the affected shoulder to perform activities of daily living, at visit 5
compared with baseline. It showed a significant increase, from a
baseline value of 38.0 at V1 to 65.5 at V5 (p<0.001). To determine
whether viscosupplementation with high molecular weight HA
improves the quality of life of patients with shoulder OA, we ana-
lyzed EQ-5D questionnaires. The EQ-5D score increased from a
mean baseline score of 41.7 to 76.7 at T5, or 38.1 points (Table 4)
(p<0.001). It is important to note that both SST and EQ -5D scores
were assessed only at baseline and V5, not at intermediate visits.
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Table 1. Days elapsed between baseline and subsequent visits.

Visit              Mean ± SD                  Median (25-75th percentile)

V2                      17.8±51.8                                        7.0 (7.0-8.0)
V3                       37.0±76.9                                    14.0 (14.0-17.0)
V4                     127.8±85.8                                 114.0 (91.0-140.0)
V5                     218.4±92.8                                209.0 (154.0-245.0)
SD, standard deviation.

Table 2. Visual Analog Scale score summary statistics at each visit. 

Visit                                          N                                           VAS                                  Δ VAS from T1                                          p

V1                                                   38                                            55.4±13.8                                                 -                                                              -
                                                                                                   50.0 (50.0-60.0)                                            
V2                                                   38                                            31.6±17.3                                         -25.8±13.8                                                <0.001
                                                                                                   30.0 (20.0-40.0)                              -30.0 (-32.0,20.0)                                                 
V3                                                   39                                            16.8±12.6                                         -40.0±12.7                                                <0.001
                                                                                                   15.0 (10.0-24.0)                              -40.0 (-50.0,35.0)                                                 
V4                                                   39                                            16.1±14.3                                         -39.5±16.6                                                <0.001
                                                                                                    10.0 (0.0-25.0)                               -40.0 (-50.0,30.0)                                                 
V5                                                   38                                            16.2±16.3                                        -39.8±17.67                                               <0.001
                                                                                                    10.0 (5.0-20.0)                               -40.0 (-50.0,30.0)                                                 
Mean ± standard deviation; median (25th, 75th percentile). VAS, Visual Analog Scale.



Discussion
Shoulder OA is a degenerative joint disease characterized by

the deterioration of cartilage in the shoulder joint, leading to symp-
toms such as pain, stiffness, limited range of motion and difficulty
in performing movements of the shoulder, weakness, and inflam-
mation. Intra-articular injections of high molecular weight HA
have been used as a treatment option for OA, including shoulder
OA, due to HA’s lubricating and shock-absorbing properties within
the joint. We investigated the efficacy of intra-articular HA injec-
tions using Hyalubrix® in patients with GH-OA, evaluating pain
reduction, improved daily function, and enhanced quality of life
through questionnaires assessing VAS, SST, and EQ-5D scores,
respectively. Our results strongly suggest that this treatment was
highly beneficial, resulting in the disappearance of pain in more
than 50% of patients, with an additional 27.5% of patients report-
ing dramatic pain reduction, largely improved joint function, and
improved quality of life. Our findings are consistent with previous
work on the use of HA for the treatment of shoulder OA. A system-
atic review published in 2014 analyzed the results of several ran-
domized controlled trials that examined the use of HA injections
for shoulder OA (30). It showed that injections of HA resulted in
significant reductions in pain and improvements in shoulder func-
tion compared with placebo injections (30). These conclusions
were confirmed by a subsequent review and meta-analysis, which
showed that intra-articular injections of HA are safe and improve
pain in patients with GH-OA (31). A prospective evaluation of
intra-articular injection of HA for the treatment of shoulder OA
also found that this treatment was well tolerated and that there
were clinically and statistically significant improvements in shoul-
der pain throughout the 6-month study period, which were associ-
ated with improved overall patient assessment scores (32). 

In addition, patients treated with intra-articular injection in
combination with a physical exercise program had significantly
greater decreases in shoulder pain at the 3- and 6-month follow-up
than patients in the control group who participated in a physical
exercise program only. Moreover, this study found a significant
long-term improvement in the range of motion and ability to per-
form daily activities between the two groups (18). This study also
confirmed that treatment with intra-articular injections of HA can
be combined with other therapies to increase its efficacy in more

complex clinical conditions. In our study, we found that 11 patients
required physical therapy or other additional treatments to further
reduce VAS. This is because injections of HA act on the joint but
do not improve other inflammatory conditions involving muscle
and ligament structures, in particular, the long head of the bicep’s
tendon. However, HA, in combination with other treatments, such
as physical therapy, can lead to complete remission of symptoms. 

Because this was a retrospective study, our conclusions are
limited. While retrospective studies offer the opportunity to ana-
lyze data from a real-world healthcare setting, they also have
inherent variability. Factors such as outpatient clinic availability,
patient adherence to scheduled visits, and incomplete medical
records can influence the reliability and consistency of the data
collected, potentially impacting the interpretation of our findings.
In addition, data from a relatively small number of patients were
included, making it difficult to determine the extent to which con-
comitant factors may have influenced the study results. 

Although the efficacy of HA in the treatment of GH-OA
remains to be confirmed by larger, controlled studies, our work
provides further evidence that intra-articular HA injections, both
alone and in combination with adjunctive treatments such as phys-
ical therapy, can relieve pain, improve joint function, increase the
ability to perform activities of daily living and lead to improved
overall quality of life in patients with shoulder OA.

Conclusions
In summary, the findings from this retrospective study confirm

the efficacy of Hyalubrix® in the treatment of GH-OA. The intra-
articular injections of this HA-based formulation demonstrated a
remarkable impact on pain reduction, significantly enhancing the
quality of life and shoulder functions of patients. The robust
improvements observed in all assessed parameters, as evidenced
by the substantial decrease in VAS scores, enhancement in SST
scores, and notable improvement in EQ-5D scores, contribute
valuable insights into the clinical effectiveness of Hyalubrix® as a
therapeutic intervention for GH-OA. Further prospective compar-
ative studies are warranted to validate and build upon these prom-
ising findings, paving the way for optimized and evidence-based
management of GH-OA.
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Table 4. Euro-Quality of Life Health Assessment summary statistics.  

Visit                                          N                                        EQ-5D                                     Δ EQ-5D l                                              p

V1                                                   36                                           41.7±32.2                                                  -                                                              -
                                                                                                  59.0 (12.0-66.0)                                             
V5                                                   36                                           76.7±18.9                                          38.1±26.9                                                 <0.001
                                                                                                  76.0 (66.0-93.0)                                26.0 (20.0-59.0)                                                  
Mean ± standard deviation; median (25th, 75th percentile). EQ-5D, Euro-Quality of Life Health Assessment.

Table 3. Simple Shoulder Test score summary statistics.  

Visit                               N                                    SST                                      N                                Δ SST from T1                           p

V1                                      36                                    38.0±18.4                                                                                            -                                             -
                                                                              33.3 (25.0-50.0)                                                                                       
V5                                      35                                    65.5±19.1                                      36                                          27.2±19.0                                <0.001
                                                                              75.0 (41.7-83.3)                                                                          20.9 (16.6-41.6)                                 
Mean ± standard deviation; median (25th, 75th percentile). SST, Simple Shoulder Test.
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