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Purpose: The entry into force of the new Medical Device Regulation (EU) 2017/745 highlights the need for post-market clinical 
follow-up to ensure the safety and efficacy throughout the life cycle of medical devices. This study evaluates the efficacy and safety of 
a single intra-articular hyaluronic acid injection in knee osteoarthritis in real-world conditions, over a six-month period, aligning with 
the summary of safety and clinical performance (SSCP) required by the new regulation.
Patients and Methods: Patients over 18 years of age with knee osteoarthritis, treated with a single injection of HA (Adant® One, 
Meiji Pharma Spain, Spain) at a 3rd level hospital. Patients were treated and followed between January 1, 2020 and June 30, 2022. 
Demographic, clinical, and treatment-related data were collected, and efficacy regarding pain relief and/or function improvement was 
assessed using a Likert-type scale. Data were pseudo-anonymized and the comparison was performed using Fisher’ or Mann Whitney’ 
test. The study was approved by the Ethics Review Board of the Hospital Puerta de Hierro (Madrid, Spain).
Results: We followed 20 patients with knee osteoarthritis, with a mean age of 61 years, 80% women, and with a high burden of 
comorbidities (90%). A total of 60% of patients presented Kellgren-Lawrence grade III–IV. Four patients (20%) returned before 6 
months due to lack of efficacy. Of the other patients, 65% showed a clinical response that lasted more than 12 months in 38.5% of 
cases. Time until medical appointment and taking concomitant medication for knee osteoarthritis were associated with better clinical 
response (p < 0.05).
Conclusion: The administration of a Adant® One single intra-articular hyaluronic acid injection in knee osteoarthritis is effective, 
safe, and maintains the improvement over a six-month period. Our findings also emphasize the need of using standardized tools for 
accurate efficacy assessment and optimal patient care.
Keywords: rehabilitation, real clinical practice, rheumatology, traumatology

Introduction
Osteoarthritis (OA) is a degenerative joint disorder characterized by the progressive deterioration of all joint structures 
(cartilage, meniscus, subchondral bone, infrapatellar fat pad and synovial membrane) leading to incapacitating pain and 
functional impairment. This pathology is also characterized by synovial membrane inflammation, subchondral sclerosis, 
and osteophyte formation.1–3 Furthermore, OA can lead to neurological changes that leads to neuropathic pain and 
enhanced pain sense.4 Several risk factors have been identified as central to the development and progression of knee 
OA, including aging, female sex, genetic alterations, comorbidities, previous knee injuries and excessive mechanical 
stress on the joint.5,6 Symptomatically, OA is characterized by chronic pain, joint stiffness and decreased functionality, 
affecting the quality of life and being one of the main causes of mobility dependency and disability worldwide.7,8
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The prevalence of OA is a growing concern, given the aging population. Recent studies have shown an upward trend 
in the global prevalence of OA, increasing to 113.25% from 1990 to 2019,9 and being the knee the most affected joint.10 

In addition to the deterioration in the quality of life of patients,11 knee OA also places a growing burden on the health 
system and involves a major economic expense, both for the medical resources, and for other expenses derived from the 
pathology (due to loss of work capacity, dependence).12,13

Currently, treatments for OA are focused on symptomatic alleviation or slowing the progression of the disease, and 
can be both non-pharmacological (ie, education, exercise, weight loss, assistive devices, physical therapy and dry- 
needling)14–16 and pharmacological (such as paracetamol, oral and topical non-steroidal anti-inflammatory drugs 
(NSAIDs), intra-articular (IA) corticosteroids, or IA hyaluronic acid).17,18 Viscosupplementation with hyaluronic 
acid (HA), is a widely extended therapeutic approach for the treatment of knee OA.19–22 Hyaluronic acid is 
a physiological component of synovial fluid with mechanical properties such as lubrication and shock absorption, 
that also favor joint environment homeostasis.23,24 Multiple studies have demonstrated the effectivity and safety of the 
use of IA AH in knee OA, reducing pain and improving joint functionality.25–29 Furthermore, from 2003 the 
recommendations for the use of IA AH in the Clinical Practice Guidelines (CPGs) have significantly increased, and 
currently more than 70% of the CPGs favorably recommend the use of IA AH in the treatment of OA.30 Single 
injection HA viscosupplementation therapy offers several advantages to patients and health system compared to 
multiple injection schemes, requiring fewer visits to the physician, reducing treatment-related costs, improving 
adherence to therapy, and having less risk of adverse events.

The new Regulation (EU) 2017/745 on Medical Devices31 highlights, among the outstanding novelties, the need of 
conducting clinical investigations, not only for product registration but also once the product is in the market, as a part of 
a post-marketing clinical follow-up plan. In order to comply with this regulation, we designed a post-market study to 
further assess the clinical performance and safety of a hyaluronic acid-based product (a single injection of 4.9 mL of non- 
crosslinked HA at 1%, with molecular weight of 1000 kDa, obtained by biofermentation) in patients with knee OA. The 
study focused on assessing the product’s effectiveness in alleviating pain and/or improving function under real-world 
clinical conditions. We hypothesized that the administration of intraarticular HA would lead to a significant reduction in 
pain levels and/or an improvement in knee function compared to baseline. Furthermore, we aimed to further assess the 
safety profile of the product in this patient population. By elucidating these objectives and hypotheses, our study seeks to 
contribute valuable insights into the real-world clinical performance of the HA-based product, thereby fulfilling the 
regulatory requirements outlined in Regulation (EU) 2017/745.

Materials and Methods
Ethics
To conduct the study, approval was requested from the Ethics Review Board of the Hospital Puerta de Hierro (Madrid, 
Spain) (date of approval 20/06/2022). The Ethics Review Board granted an exemption from obtaining informed consent 
from patients due to the characteristics of the study and the anonymous treatment of the data. The study complies with 
the Declaration of Helsinki.

Study Design
Observational, cross-sectional, retrospective, post-marketing clinical study in a cohort of patients treated with IA HA for 
knee OA. The treatment consisted of a single injection of HA (Adant® One). IA HA injections were administered 
through lateral midpatellar (LMP) approach under aseptic conditions. The injection site was covered with a sterile patch 
and passive flex extension movements of the treated knee were performed. All patients were advised relative rest and 
intermittent local cold after injection and, if necessary, routine analgesia. Inclusion criteria included men and women 
aged ≥ 18 years, with clinical and radiological diagnosis of knee OA according to Kellgren-Lawrence, treated in the 
hospital between January 1st 2020 and June 30th 2022. Exclusion criteria were age under 18 years, and patients treated 
outside the established dates. Patients were followed according to the usual protocol.
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Outcome Measures
For each patient, the following clinical history information was obtained: age, sex, employment status, diagnosis, 
laterality of the OA, Kellgren-Lawrence grade32 in treated knee, pain, date of injection, other diseases besides OA, 
concomitant medication (both for OA and for other diseases), adverse events detected after infiltration (pathologies, 
accidents, falls, surgeries), information regarding patient follow-up (time of appointment request).

The above information was included in a database for further statistical analysis. The data were pseudo anonymized 
and identified by a code, so there is not information that can identify patients.

Efficacy of single injection of hyaluronic acid and duration of effects were defined as primary outcomes. 
Improvement was assessed using a Likert-type scale by which patients assessed the improvement in their pain and/or 
function. This scale was divided into four levels: no improvement, partial improvement, improvement and great 
improvement. Due to the small sample size, for statistical analysis the data were grouped into improvement (partial 
improvement, improvement and great improvement) and no improvement. For the duration of effects, the time elapsed 
from the administration of the injection until the patient asked for a new appointment was considered.

Demographic information, comorbidities, concomitant treatments, and adverse events following IA injection (pathol-
ogies, accidents, falls, or surgeries) were also analyzed.

Statistics
Qualitative variables have been described using absolute frequencies and percentages. Quantitative variables that con-
form to a normal distribution have been described by mean, standard deviation (SD), minimum (Min) and maximum 
(Max). For those variables that do not conform to a normal distribution according to the Kolmogorov’s test, it has been 
decided to maintain the use of means and SD to simplify the presentation of the results.

Univariate comparisons between categorical variables have been made using Fisher’s exact test. For continuous 
variables, the shape of the distributions has been analyzed using Kolmogorov’s test, and comparisons have been made 
using Mann–Whitney U-test.

Statistical significance was set at p < 0.05. For statistical analysis, SPSS software, version 14, was used.

Results
A total of 20 patients treated and followed-up from January 2020 to June 2022 were included in the study. 
Sociodemographic and clinical characteristics of the patients are shown in Table 1. The patients’ mean age was 61.05 
years (± 16.11 years) with a minimum of 27 years and a maximum of 85 years, 80% were female, and 55% were non- 
active.

Table 1 Sociodemographic and Clinical Variables.

Variable Value [n (%)]

Sex Female 16 (80%)

Employment status Non-active 11 (55%)

Comorbidities Present 18 (90%)

Pathologies* Hypertension 12 (60%)
Diabetes Mellitus 4 (20%)

Obesity 7 (35%)

Cancer 3 (15%)
Other 16 (80%)

Laterality (R/L/B) 9 (45%) / 8 (40%) / 3 (15%)

Kellgren (I/II/III/IV) 4 (20%) / 4 (20%) / 7 (35%) / 5 (25%)

Notes: *Referred to number of patients. Multiple options possible. 
Abbreviations: R= right; L = left; B = bilateral.
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The Kellgren-Lawrence OA grades32 presented by patients were mainly III–IV (60%), with mostly unilateral 
involvement (45% in the right knee, and 40% in the left knee), but with 3 cases of bilateral involvement (15%), resulting 
in the inclusion of a total of 23 knees. Moreover, 60% of patients had previously received treatment with IA AH 
injections: 10 on one occasion (50%), 1 on two occasions (5%), and 1 on three occasions (5%). There was is a high rate 
of comorbidities (90%) with the associated pharmacological treatments (the predominant ones being antihypertensives, 
psychotropic drugs, hypocholesterolemic agents and oral antidiabetics) (Table 2).

All patients were taking concomitant medication for OA pain (Table 2), consuming 1, 2 or 3 medications (30%, 50% 
and 20%, respectively), with the most frequent treatments being paracetamol (65%) and other analgesics (50%). Also, the 
consumption of opioids (40%) outstands over NSAIDs (30%).

Throughout the follow-up period, 80% of patients attended their medical appointment after 6 months. Further analysis 
showed that the improvement exceeded 12 months in almost 40% of these patients. When performing the bivariate 
comparative analysis between improvement and no improvement patients, only significant differences were found in the 
use of concomitant treatments for OA and the time a new appointment request (Table 3). Patients who improved took 

Table 2 Pharmacological Treatments

OA-related treatments* NSAIDs 6 (30%)

Paracetamol 13 (65%)

Other analgesics 10 (50%)

SYSADOAs 1 (5%)

Opioids 8 (40%)

Non-OA-related treatments* Oral antidiabetics 4 (20%)

Antihypertensive 12 (60%)

Hypocholesterolemic agents 5 (25%)

Psychotropic drugs 6 (30%)

Other 15 (75%)

Notes: *Referred to number of patients. Multiple options possible.

Table 3 Bivariate Comparative Analysis Results

Variable Improvement Non Improvement P
(N = 13) (N = 7)

Age, mean (SD) 61.0 (14.9) 61.1 (29.5) 0.634

Women, n (%) 11 (84.6) 5 (71.4) 0.439

Non-active, n (%) 7 (53.8) 4 (57.1) 0.630

Kellgren-Lawrence III + IV, n (%) 8 (61.5) 4 (57.1) 0.608

Comorbidities, n (%) 11 (84.6) 7 (100) 0.411

Days until appointment request, mean (SD) 316 (160) 160 (70) 0.032

Previously IA AH injected, n (%) 7 (53.8) 5 (71.4) 0.392

Previous IA AH injections number, mean (SD) 0.69 (0.85) 0.86 (0.69) 0.455

Concomitant treatments for OA, mean (SD) 2.15 (0.69) 1.43 (0.53) 0.031

Abbreviations: OA, osteoarthritis; HA, hyaluronic acid; IA, intra-articular; LMP, lateral midpatellar; NSAIDs, non- 
steroidal anti-inflammatory drugs; SD, standard deviation; R/L/B, right/left/bilateral.
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a mean of 2.15 concomitant treatments (SD = 0.69) while those who did not improve took a mean of 1.43 (SD = 0.53) (p 
= 0.031). In the case of patients who improved, the mean time to request a new appointment was 316 days (SD = 160), 
while in the case of patients who have not shown improvement it was 160 days (SD = 70) (p = 0.032).

Regarding safety, patients did not report adverse events related to the administration of IA HA. There were two cases 
in which patients required knee surgery (a prosthesis implantation 19 months after injection, and a meniscectomy 10 
months after injection).

Discussion
Intra-articular administration of HA is a widely employed treatment for knee OA. This approach has garnered substantial 
attention due to its reported ability to mitigate pain and enhance join function, offering a non-surgical alternative to 
conventional interventions.20,25,30 Several clinical studies have endeavored to assess the efficacy and safety profile of IA 
HA, concluding that its efficacy is superior to placebo and has an exceptional safety profile.25,26,28,29 In addition, IA HA 
injections, due to their long-term effectivity and scarce adverse events, have advantages over other intra-articular 
treatments and it is recommended by more than 70% of the CPGs.30 On the other hand, there are clinical studies that 
point out the lack of efficacy of intra-articular injections of HA,33 and the efficacy and duration of the effects following 
intra-articular HA injections is a topic of debate, with published studies often reaching conflicting conclusions. However, 
it is pivotal to consider that there are many HA-based products with varying molecular weights, concentrations, cross- 
linking, injection volume, and sources, which have been shown to potentially impact their efficacy and safety,34 and 
therefore cannot be considered equivalent and should be assessed independently.

This study has assessed the efficacy and duration of effects of a single IA HA injection in knee OA during a clinical 
follow-up period over 12 months. The patients included in the study, mainly women with a high burden of comorbidities 
(90%), are an accurate representation of the overall population with knee OA.9 During the study, intra-articular adminis-
tration of HA was carried out by lateral midpatellar (LMP) via, since this approach has previously been shown to have a high 
accuracy rate (93%), as long as it is conducted by a qualified professional.35 After the administration of IA-AH, a good 
clinical response was showed even in patients with Kellgren-Lawrence III–IV grades (61.5% of these patients showed 
improvement). Furthermore, despite possible adverse events described in the product information (such as skin rash or 
swelling and pain at the injection site) no complications were reported by patients, highlighting the excellent safety profile 
of IA AH injections. During the study two statistically significant variables related to improvement/non-improvement were 
identified: consumption of concomitant medication for knee OA, which was higher in patients who showed improvement, 
and the days until appointment request, which increased in case of good clinical response.

While it is indicated that the Adant® One single injection effect lasts for 6 months, this study has shown that the 
clinical improvement can last between 6 and 12 months, and even exceed 12 months. A single intra-articular injection of 
hyaluronic acid presents several advantages over multiple injections in the context of knee OA management. Firstly, the 
single-injection approach offers enhanced patient adherence, as it reduces the burden of frequent clinic visits. It also 
minimizes the risk of infection or complications related to repetitive injections, and the potential adverse effects such as 
pain or swelling at the administration site.

Regarding the clinical implications, the long-term efficacy of the product showed along the study suggests that 
a single HA injection can provide sustained symptom relief, reducing the need for frequent visits and increasing 
treatment adherence. Furthermore, the sustained effect of the product may reduce the use of concomitant medication, 
which is especially relevant in populations in which the use of NSAIDs or corticosteroids is contraindicated. These 
findings also underscore the importance of individualized assessment and the need to use objective measures to evaluate 
treatment efficacy in clinical practice.

The entry into force of Regulation (EU) 2017/745 on Medical Devices31 has meant a paradigm shift in the clinical 
investigations with medical devices and their follow-up after registration as this Regulation emphasizes proactive 
measures to ensure safety and efficacy throughout its life cycle. By imposing rigorous post-market surveillance 
requirements, the EU strives to strengthen patient safety, encourage continuous product improvements and provide 
a rapid response to emerging safety concerns. In this context, the study we have conducted, with its remarkable novelty 
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and relevance, underscores the importance of adherence to the new regulation and highlights its usefulness as 
a fundamental resource to improve clinical decision-making for the benefit of patients and public health.

Strengths and Limitations
Our study reliably represents the daily clinical practice in the Hospital’s Rehabilitation Department for the treatment of 
patients with moderate-severe knee OA. Nevertheless, the low number of patients included is the main limitation. In addition, 
it should be noticed that the period of patients’ recruitment and follow-up periods includes the Covid-19 pandemic times. The 
study started in January 2020 and shortly after the Covid-19 pandemic was declared worldwide (March 13th in Spain). For the 
next few months, the frequency of medical appointments was reduced both by the hospital due to restrictions and overload, 
and by patients due to fear of possible contagion, and multiple appointments were delayed until months later. Total normality 
did not occur until early 2022, and thus a great disparity in the dates of post-infiltration review was generated. Another 
limitation of the study stems from the subjective way to measure treatment efficacy. However, this reflects routine clinical 
practice and underscores the need to implement an objective assessment of treatment efficacy in real-world practice.

Conclusion
The administration of HA in knee OA is effective, safe, and it is characterized by its straightforward and routine 
administration in a Rehabilitation Service whenever and when it is administered by a qualified professional. The findings 
of our study demonstrate than in 80% of cases the administration of a single injection of Adant® One maintains an 
improvement at least over six-month period on knee OA symptoms. Our findings also highlight the need to employ 
standardized assessment tools in routine clinical practice to accurately measure the effectiveness of interventions and 
ensure optimal individualized patient care.
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