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ARTICLE INFO ABSTRACT

Keywords: Background: Viscosupplementation for knee osteoarthritis (OA) may raise concerns regarding conflicts of interest
Conflict of interest (COI). Evidence of inconclusive study results and publication bias in previous studies has led to concern that
Funding

financial COI have influenced viscosupplementation outcomes. It is critical to ensure that clinical practice is
guided by informed decision making and evidence-based medicine.

Methods: A systematic review was conducted following PRISMA guidelines. PubMed, MEDLINE, and Web of
Science databases were searched for articles pertaining to hyaluronic acid (or similarly derived) injections to
native knees with primary OA only. Bibliometric data, financial COI, and study outcomes were assessed.
Results: 67 studies met inclusion criteria for analysis, 53 of which (79.1%) presented Level I evidence, and 21 of
which (31.3%) reported at least one author with COI. All studies reporting COI also disclosed industry funding.
There were no relationships between reported COI and study outcomes (X2 = 0.31, P = 0.577), levels of evidence
(X2 = 3.48, P = 0.176), or relative citation ratio (RCR) (S = 743, P = 0.591). Studies reporting COIs/industry
funding tended to be published in journals with significantly higher impact factors (IF) (reporting COIL: IF = 3.5
+ 2.0; no COL: IF = 1.8 + 1.1; S = 950, P < 0.001). Study outcomes were not related to the probability of being
published in an open access journal (X 2 _ 0.01, P = 0.960), nor to level of evidence (XZ = 2.67, P =0.263), RCR
(S =618, P = 0.835), or IF (S = 563, P = 0.655).

Conclusions: Investigator COIs (and commercial funding of studies) have not significantly influenced the fre-
quency of favorable outcomes or study level of evidence regarding contemporary viscosupplementation for the
treatment of knee OA. Studies reporting COIs/industry funding tended to be published in journals with signif-
icantly higher impact factors. Results overwhelmingly supported using viscosupplementation to treat knee OA.
Level of evidence: Level V Systematic Review.

Viscosupplementation
Hyaluronic acid
Knee osteoarthritis

increase the synovial fluid elasticity."

The American Academy of Orthopaedic Surgeons (AAOS) 3rd edition
evidence-based clinical practice guideline, “Management of Osteoar-
thritis of the Knee (Non-Arthroplasty),” reports a recommendation
strength of moderate against the routine use of HA in the treatment of
symptomatic OA of the knee.” This is a downgrade in strength from the
2nd edition released in 2013, which made a strong recommendation
against the use of HA for patients with symptomatic OA of the knee.® The
updated recommendation recognizes the potential for HA to benefit

1. Introduction

Knee osteoarthritis (OA) is a degenerative joint disease associated
with progressive destruction of articular cartilage, inflammation, and
diminished remodeling of adjacent bone.' ® Given the increasing prev-
alence of knee OA, novel therapies aimed at improving biomechanical
function and patient symptomatology have been devised, including
viscosupplementation.” Recognized for its rheological properties, hyal- . N . ) 1 . .
uronic acid (HA) acts to absorb shock and lubricate during joint move- p.?ltler.lts Pm is limited by 1r}c?n51stenc¥ in the available ev1dfence,
ment."*° In osteoarthritis, HA is clears at higher rates than usual, which l%lghhghtmg the nee‘d for physmlar}s to critically Efvéluate t'he pubhshe‘d
reduces synovial fluid viscoelasticity and leads to cartilage loss.>® literature when trying to determine the true clinical efficacy of this

o 7
Intraarticular administration of HA aims to maintain joint lubrication, treatme.nt modality. . . . L .
protect against cartilage erosion, lessen inflammation of synovium, and An important consideration when critically reviewing published
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Abbreviations
OA Osteoarthritis
COI1 Conflict of interest
RCR Relative citation ratio
IF Impact factor
HA Hyaluronic acid
PPSA Physicians Payments Sunshine Act
CMS Centers for Medicare and Medicaid Services
TKA Total knee arthroplasty

studies is the potential for bias, including author conflicts of interest
(COI). COI refers to scenarios where a physician’s secondary interest
may compromise the integrity of the physician-patient relationship.”'°
Although potential COI are sometimes unavoidable, there is a societal
expectation that providers are free from of conflicted interests
throughout medical decision making.'” Thus, transparency to the public
is expected to maintain an impartial arrangement, and concerns may
arise when industry-sponsored medical devices dictate clinical prac-
tice.”'” Both industry participation in scientific research and payments
to surgery practices have been implicated with publication of positive
outcomes and underreporting of negative findings.”'° Accordingly, the
Physicians Payments Sunshine Act (PPSA) requires medical industries to
disclose any transfers of value to physicians or hospitals to the Centers
for Medicare and Medicaid Services (CMS).'° In addition, the CMS’s
Open Payments program encourages transparency by maintaining a
public database of payments that reporting entities make to covered
recipients.

Given the literature supporting the advantages of delaying total knee
arthroplasty (TKA), conservative treatment modalities for OA, including
viscosupplementation, have correspondingly been on the rise. 1112
Evidence of inconclusive study results and publication bias in these
studies has led to concern that financial COI have influenced viscosup-
plementation outcomes.'! Previous investigations assessing the role of
author COIs/industry funding as sources of bias in studies on visco-
supplementation for knee OA have come to differing conclusions, with
one study concluding that industry funding did not consistently affect
the estimates of viscosupplementation efficacy, and another reporting
an observed significant association between author COIs and qualitative
study conclusions.'>!* These investigations, however, were limited by
incomplete COI/funding information and included studies only as recent
as the year 2012, and thus the conclusions may not translate to the more
recent body of published literature. The purpose of the present study was
systematically review and assess bibliometric data, financial COIs, and
overall outcomes of contemporary viscosupplementation studies. We
hypothesize that manuscripts favorably detailing viscosupplementation
with HA are more likely to have COL.

2. Materials and methods
2.1. Literature search

All publications on the subject of viscosupplementation for knee OA
published between January 2011 and April 2021 were identified by
searching the PubMed, MEDLINE, and Web of Science databases.
PRISMA guidelines were adhered to throughout literature identification
and screening. Articles prior to 2011 were excluded to facilitate
obtaining the most comprehensive information concerning potential
conflicts of interest from the Physician Payments Sunshine Act. Primary
keywords of interest related to any hyaluronic acid (or similarly derived)
injections to native knees with primary osteoarthritis only. Other bio-
logic injections such as platelet-rich plasma were not included in this
study.
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The search strategy utilized for identifying potential manuscripts
was “Knee AND (Arthrit* OR Arthro* OR Osteo* OR Chondr* OR
Intraarticular OR Intra-articular OR Inject* OR Joint OR Pain) AND
(Viscosupplement* OR Regen* Hyaluron* OR Hyalgan OR Adant OR
Arthrum OR Artz OR Artzal OR Arthrease OR Supartz OR Orthovisc OR
Euflexxa OR Nuflexxa OR Durolane OR Hyruan OR Suvenyl OR Ostenil
OR Replasyn OR Suplasyn OR Synject OR IA-BioHA OR Synvisc OR Gel-
Syn OR Hylan*) NOT (ankle OR shoulder OR hip OR foot OR hand OR
elbow).” This search was run March 2021.

2.2. Quality of studies

Articles were screened in 3 rounds using the web-based version of
Rayyan Intelligent Systematic Review (Rayyan Systems Inc., Qatar
Computing Research Institute, Doha, Qatar). Articles were first screened
by title, by abstract, and then by full-text, respectively. A total of 3 in-
dependent reviewers completed the screening process, and a 2 out of 3
majority was required for study inclusion during each stage. Articles
were included only if they were written in English and were available in
their full-text form. All included manuscripts reported resulted that
included functional outcomes utilizing a validated scoring tool. It was
also required that the analysis included a comparison between a control
and viscosupplementation. Also excluded were biomechanical and
cadaveric studies. Any clinical studies containing treatment arms with
fewer than 20 patients each, as well as commentaries, editorials, case
reports, systematic reviews, and meta-analyses were excluded. Articles
were excluded if disclosures or conflicts of interest were not reported
within the manuscript. This review process was based upon and adapted
from similar studies that have been successfully published regarding
conflicts of interest.” %16

A PRISMA flow diagram depicting the manuscript screening process
is presented in [Fig. 1].

2.3. Data extraction

Data were collected through manual review of the full-text manu-
scripts that were selected for inclusion after the screening process. The
year of publication, authors, open access status, industry funding pres-
ence and the specific industry/manufacturer name (if applicable), the
years from which the study’s data were collected until publication (for
conflict of interest determination), impact factor (IF; InCites Journal
Citations Report), and relative citation ratio (RCR; NIH iCite) were
recorded.'” Level of evidence was defined based upon the criteria pre-
viously established by the Journal of Bone and Joint Surgery.

Conflicts of interest were identified in 2 ways for each study. First,
each manuscript was manually reviewed for any disclosed conflicts of
interest and/or industry funding. Additionally, the online Centers for
Medicare and Medicaid Services (CMS) Open Payments reporting
database was used to search all U.S.-based authors (non-international).
Specifically, authors were searched for monetary payment disclosures,
ownership of stocks/bonds, and/or funding provided for research.
Conflicts of interest were deemed as relevant to a study when an in-
dustry/manufacturer that produced the viscosupplement referenced in
the study provided any form of support to the study. Finally, any mon-
etary payments/funding received during the time in which a study was
conducted were recorded.

Manuscripts were categorized as having favorable, equivocal, or
unfavorable outcomes. Favorable studies demonstrated statistical su-
periority (p < 0.05) of viscosupplementation versus a control. Equivocal
studies had either no statistical significance (p ¢ 0.05), equivalent out-
comes, or inconclusive results (i.e. neither the control nor the visco-
supplementation was found to demonstrate superiority). Unfavorable
studies demonstrated statistical inferiority (p < 0.05) and/or a lack of
benefit for viscosupplementation when compared to a control. This
protocol for analysis was based upon and adapted from similar
research.”!>1©
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Records identified through database searching

PubMed: (n=1,062)
EBSCO/MEDLINE: (n=551)
Web of Science: (n=626)
Limiters:

(n=2,239)

All Databases: English Language; 2011-2012; academic journals
Web of Science: early access; guidelines; review; proceedings paper; reprint;

meeting abstract; correction

MEDLINE: guidelines

Exclusions: ankle; shoulder; hip; foot; hand; elbow

Records after duplicate detection

/

Records Screened

\
(n=1,372)
Full text articles
assessed for eligibility |

(n=156)

(n=1,372)

Records excluded after title and abstract review

(n=1,216)

Full-text articles excluded after detailed review

=7

Studies included in results and discussion

(n=80)

Fig. 1. PRISMA flow diagram for viscosupplementation in primary knee OA.

2.4. Statistical analysis

Statistical analysis was performed in SAS 9.4 (SAS Institute, Cary,
NCQ), and significance was set to « = 0.05. Between-groups differences in
frequencies of categorical (study outcome) and ordinal (level of evi-
dence) variables were analyzed with Pearson chi square tests. Between-
groups differences in continuous variables (RCR, IF) were analyzed
utilizing nonparametric Wilcoxon rank sum tests.

3. Results

After excluding studies lacking a COI statement or for which the level
of evidence was <3, 67 studies were retained for analysis. A full list of
the included studies, along with payment information is provided in
[APPENDIX 1]. A large majority of studies presented Level I evidence
(53, 79.1%). Over half were published in open access journals (42,
62.7%), with mean IF of 2.34 4 1.65 and mean RCR of 3.77 &+ 3.94. The
large majority of studies reported favorable outcomes (48, 71.6%), with
substantially fewer reporting equivocal (15, 22.4%) or negative (4,
6.0%) outcomes. Within this sample, 21 studies (31.3%) reported that at
least one author had a COI, and all of those studies also disclosed in-
dustry funding. None of the remaining studies without a disclosed COI

20

had any industry funding.

There were no relationships between reported COI and the outcomes
of studies (X? = 0.31, P = 0.577), levels of evidence x? = 3.48, P =
0.176), or RCR (S = 743, P = 0.591). However, studies reporting COIs/
industry funding tended to be published in significantly higher impact
journals (reporting COI: IF = 3.5 4+ 2.0; no COI: IF = 1.8 + 1.1; S = 950,
P < 0.001). Study outcomes were not related to the probability of being
published in an open access journal (X2 = 0.01, P = 0.960), nor to level
of evidence (X? = 2.67, P = 0.263), RCR (S = 618, P = 0.835), or IF (S =
563, P = 0.655). Level of evidence and the probability of being pub-
lished in an open access journal were also unrelated (X2 =0.51,P =
0.776).

4. Discussion

The current study reviewed the contemporary literature regarding
viscosupplementation for the treatment of knee OA and sought to
determine whether author COIs and/or industry funding affect study
conclusions, level of evidence, and scientific impact (as measured by
RCR and journal IF). Due to an observed lack of consistency in the
available evidence regarding the efficacy of viscosupplementation for
knee OA, several authors have previously investigated the published
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literature for factors to explain the discrepant study results, including
potential sources of bias.”''®!° One such source which has remained
incompletely studied is potential investigator bias related to COIs
and/or industry funding.

We hypothesized that “conflicted” studies (i.e., those in which au-
thors disclosed COI and/or industry funding) would be more likely to
report favorable conclusions than “nonconflicted” studies. This is due to
the fact that author financial COIs and industry funding are more
frequently associated with statistically significant results and favorable
study outcomes.’%?! We found, on the other hand, that neither author
COIs nor industry funding significantly affected study outcomes and
conclusions. Additionally, there was no relationship between author
COIs/industry funding and the level of evidence or RCR of the included
studies.

It was, however, found with statistical significance that “conflicted”
studies tended to be published in journals with significantly higher IFs
than “nonconflicted” studies (IF = 3.5 vs. IF = 1.8). The same finding
was also observed in the earlier Printz et al. study. 13 The exact reason(s)
for these findings remains unclear. Such a finding could indicate that
these conflicted studies have the potential for being read by a wider
audience than studies published in lower impact journals. In turn, the
conflicted articles could become more impactful on general practice
through increased reader attention and future citations in other im-
pactful publications. Despite the significance of IF, neither level of evi-
dence nor RCR between conflicted and nonconflicted studies
demonstrated statistical significance, suggesting that the scientific
quality/impact of contemporary viscosupplementation studies is not
substantially influenced by COI or funding status.

Intraarticular HA remains controversial in the treatment of knee OA,
owing in part to conflicting reports in the literature regarding its effi-
cacy; even systematic reviews have produced discordant results, and this
has been attributed to a high degree of various forms of bias and/or
methodological flaws among published studies.*”'%! 118192223 [pyeg.
tigator COIs/industry funding can be one potential source of bias and
carries the risk of influencing study design along with conduction,
analysis, and reporting of outcomes. However, little is known regarding
the specific impact of COIs on the contemporary viscosupplementation
literature.

Earlier studies in this area have come to different conclusions.
Wang et al. performed a meta-analysis of randomized controlled trials
on the therapeutic effects of HA on OA of the knee, which included 20
trials published up to the year 2001.'* The authors concluded that in-
dustry funding did not consistently affect the estimates of HA efficacy
based on 3 outcome end points (pain with activities, pain without ac-
tivities, and function). More recently, Printz et al. performed an updated
systematic review of prospective, randomized, placebo-controlled
studies on the effects of HA injections for knee OA to evaluate
whether industry sponsorship or author COIs were associated with study
conclusions.'® Their investigation included 48 studies published from
1987 up to March/April 2012. The authors were unable to demonstrate
any significant differences among qualitative study conclusions (favor-
able, neutral, unfavorable) between industry- and
non-industry-sponsored studies, which was attributed to the small
number of studies (only 3/48) which were non-industry-sponsored.
However, they observed a significant difference in qualitative conclu-
sions when studies were compared according to author affiliations. The
studies in which any author had pharmaceutical company affiliations
were significantly more likely to report favorable/neutral conclusions
and significantly less likely to report unfavorable conclusions. The au-
thors concluded that qualitative conclusions were associated with a
financial COI with the sponsoring pharmaceutical company among
viscosupplementation for knee OA studies.

The conflicting conclusions from these two previous investigations
may be due to differences among the included studies, as the latter
investigation considered studies published up to the year 2012, whereas
the former only included studies up to the year 2001. Furthermore, the

13,14
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findings of those studies do not reflect the most recent decade of pub-
lished literature and may have been limited by incomplete COI/funding
information. For example, Printz et al. reported that study sponsorship
information was unidentifiable in 31% of studies, which limited the
strength of the findings and conclusions of that investigation.

For these reasons, in the current study we sought to review the
contemporary literature and to include only those studies published
during or after 2011, which coincides with the implementation of
Physician Payments Sunshine Act. This ensured that the most accurate
and detailed information pertaining to COIs/funding could be accessed.
Having complete and accurate COI/funding information represents a
strength of the current investigation, but it must be noted that the results
of this study apply specifically to the contemporary viscosupplementa-
tion literature (i.e., those studies which have been published after the
year 2010). The results may not translate to the older literature and it’s
unclear whether similar findings would have been observed when
considering the entire body of viscosupplementation literature, had
complete COI/funding been available for all studies.

Overall, only a small percentage of the studies included in this
investigation, roughly one-third (31%), were “conflicted.” It should also
be noted that all COIs were found to be related to industry funding of the
studies. This percentage is lower than that reported in the previously
mentioned systematic reviews, which both observed that the majority of
studies were industry funded. Wang et al. reported that 60% of studies
were industry funded, while Printz et al. reported that figure to be
63%.'>'" This discrepancy may reflect a decreasing industry influence
on the viscosupplementation literature in the most recent decade.

On the other hand, a large majority of studies, nearly three-fourths
(72%), reported favorable outcomes, regardless of COI/funding status.
Furthermore, no statistical association was found between the presence
of COI or industry funding and how often studies described favorable
outcomes, with 76% of “conflicted” studies and 70% of “nonconflicted”
studies reporting favorable outcomes. These findings contrast with those
of Printz et al., who observed a much lower percentage of all studies
reporting favorable qualitative outcomes (only 39.5% favorable).'® In
addition, they found that none (0/17) of the “industry-authored” studies
(i.e., those in which any of the authors had pharmaceutical company
affiliation), reported unfavorable conclusions, while 35% (11/31) of
studies with “academic authorship,” i.e., those in which all authors had
academic affiliations, reported unfavorable conclusions.

It was postulated that this difference may have been the result of
publication bias, with industry-sponsored trials with unfavorable results
less likely to be presented and/or published as a result of influence from
sponsoring companies/authors. It is unclear why such a large difference
in the percentage of studies reporting favorable outcomes has been
observed between our investigation and that of Printz et al. (72% versus
39.5%, respectively). This may be due to differing methodological
quality, patient populations, and outcome instruments among the pub-
lished studies. It could also reflect continued publication bias in the
contemporary viscosupplementation literature, with studies demon-
strating favorable outcomes being more frequently published than those
reporting negative outcomes, regardless of author COIs and/or funding
sources.

There are several limitations to this study. As mentioned previously,
the findings reflect only the most recent literature, as we relied in part on
Open Payments Data to determine COI/funding status. In addition, the
accuracy of our analysis depends on the correctness of the reported COI/
funding data, and it is possible that inaccurate reporting exists. The
authors also acknowledge that there may also be underlying relation-
ships between COI/funding across time with the evolution of the mol-
ecules/drugs formulations of various viscosupplements and their
respective frequencies of administration. Finally, our assessments
regarding the qualitative conclusions of the included studies were based
upon the reported outcome measures and statistical analyses from each
individual study. We did not attempt to interpret each study’s results in
the context of clinical significance, and it’s possible that some studies
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reported “favorable” conclusions despite having clinically insignificant
results. If the frequency of such reporting was influenced by COI/
funding status, this could potentially have had an impact on the results.

Despite these limitations, this study presents a comprehensive review
of the contemporary literature regarding viscosupplementation for the
treatment of knee OA, offering additional insights into the impact of an
author’s COIs and industry funding on a study’s outcomes and scientific
quality. Industry and commercial support is a valuable and often
necessary aspect of modern research, and a better understanding of its
influence on a particular field can help clinicians and researchers
effectively interpret the body of published literature.

5. Conclusions

The results of this review suggest that investigator COIs, and more
specifically commercial funding of studies, do not significantly influence
the frequency of favorable outcomes or study level of evidence within
the contemporary body of published literature on viscosupplementation
in treating knee OA. The percentage of recent viscosupplementation
studies that were sponsored by industry was lower than previously re-
ported, but the frequency of favorable outcomes was higher than pre-
viously reported, regardless of COI/funding status. It is, however, worth
noting that studies reporting COIs/industry funding tended to be pub-
lished in journals with significantly higher impact factors. The authors
recommend that physicians carefully assess the published literature for
potential COIs and consider the effects of hidden biases when inter-
preting study results.
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Appendix 1. Included primary knee osteoarthritis viscosupplementation studies

Author Article Title Journal Year

(et al.)

Conclusion®

Disclosed
Conflict

Level of
Evidence

Mean Author Journal Relative Open
Payment Impact Citation Access
($USD) Factor Ratio

A 40-Month Multicentre, Ann Rheum Dis 2011
Randomized Placebo-Controlled

Study to Assess the Efficacy and

Carry-Over Effect of Repeated

Intra-Articular Injections of

Hyaluronic Acid in Knee

Osteoarthritis: The AMELIA

Project

Intra-Articular Injections of BMC 2011
Sodium Hyaluronate (Hyalgan®)  Musculoskelet

in Osteoarthritis of the Knee. A Disord

Randomized, Controlled,
Double-Blind, Multicenter Trial
in the Asian Population

Safety and Efficacy of
Retreatment with a
Bioengineered Hyaluronate for
Painful Osteoarthritis of the
Knee: Results of the Open-Label
Extension Study of the FLEXX
Trial

The Effect of Intra-Articular
Hyaluronic Acid Treatment on
Gait Velocity in Older Knee
Osteoarthritis Patients: A
Randomized, Controlled Study
A Multicenter, Randomized
Controlled Trial Comparing a
Single Intra-Articular Injection of
Gel-200, A New Cross-Linked
Formulation of Hyaluronic Acid,
to Phosphate Buffered Saline for

Navarro-
Sarabia

Huang

Osteoarthritis 2011
Cartilage

Altman

Arch Gerontol 2012
Geriatr

DeCaria

Osteoarthritis 2012
Cartilage

Strand

Against

Favorable 1 Y 0.00 8.727 4.66 Y

Favorable 1 N 0.00 1.577 3.17 Y

Favorable 1 Y 0.00 3.904 1.54 Y

1 N 0.00 1.704 1.87 Y

Favorable 1 Y 0.00 4.262 3.76 Y

(continued on next page)
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(continued)
Author Article Title Journal Year Conclusion®  Level of Disclosed Mean Author Journal Relative Open
(et al.) Evidence Conflict Payment Impact Citation Access
($USD) Factor Ratio
Treatment of Osteoarthritis of
the Knee
Spakova Treatment of Knee Joint Am J Phys Med 2012  Favorable 1 N 0.00 2.358 9.68 N
Osteoarthritis with Autologous Rehabil
Platelet-Rich Plasma in
Comparison with Hyaluronic
Acid
Cerza Comparison Between Hyaluronic ~ Am J Sports Med 2012  Favorable 1 N 0.00 4.439 11.07 N

Acid and Platelet-Rich Plasma,
Intra-Articular Infiltration in the
Treatment of Gonarthrosis
Sanchez A Randomized Clinical Trial Arthroscopy 2012  Favorable 1 N 0.00 0.000 10.66 N
Evaluating Plasma Rich in
Growth Factors (PRGF-Endoret)
Versus Hyaluronic Acid in the
Short-Term Treatment of
Symptomatic Knee Osteoarthritis
Strand Effectiveness and Safety of a Cartilage 2012  Favorable 1 Y 0.00 0.000 0.40 Y
Multicenter Extension and
Retreatment Trial of Gel-200 in
Patients with Knee Osteoarthritis
Filardo Platelet-Rich Plasma vs BMC 2012 Favorable 1 N 0.00 1.875 9.81 Y
Hyaluronic Acid to Treat Knee Musculoskelet
Degenerative Pathology: Study Disord
Design and Preliminary Results
of a Randomized Controlled Trial
Vaquerizo Comparison of Intra-Articular Arthroscopy 2013  Favorable 1 Y 0.00 1.144 7.36 N
Injections of Plasma Rich in
Growth Factors (PRGF-Endoret)
Versus Durolane Hyaluronic Acid
in the Treatment of Patients with
Symptomatic Osteoarthritis: A
Randomized Controlled Trial
Vincent “Functional Pain,” Functional PM R 2013 Favorable 3 N 0.00 1.662 0.59 N
Outcomes, and Quality of Life
After Hyaluronic Acid Intra-
Articular Injection for Knee
Osteoarthritis
Oka The Mid-Term Efficacy of Intra- Mod Rheumatol 2013  Favorable 3 N 0.00 2.206 0.19 N
Articular Hyaluronic Acid
Injections on Joint Structure: A
Nested Case Control Study
Chen Comparison of Intra-Articular Arch Phys Med 2013  Favorable 1 N 0.00 2.441 0.92 Y
Hyaluronic Acid Injections with Rehabil
Transcutaneous Electric Nerve
Stimulation for the Management
of Knee Osteoarthritis: A
Randomized Controlled Trial

Say Platelet-Rich Plasma Injection is Acta Chir Orthop 2013  Favorable 2 N 0.00 0.415 2.69 N
More Effective than Hyaluronic Traumatol Cech
Acid in the Treatment of Knee
Osteoarthritis
Housman Intra-Articular Hylastan Versus Knee Surg Sports 2014 Against 1 Y 0.00 3.053 1.84 N
Steroid for Knee Osteoarthritis Traumatol
Arthrosc
Khalaj Effect of Intra-Articular Scientific World 2014  Favorable 1 N 0.00 1.524 0.35 Y

Hyaluronic Injection on Postural ~ Journal
Stability and Risk of Fall in
Patients with Bilateral Knee

Osteoarthritis
Ishijima Intra-Articular Hyaluronic Acid Arthritis Res 2014  Equivocal 1 N 0.00 3.753 2.65 Y
Injection Versus Oral Non- Ther

Steroidal Anti-Inflammatory
Drug for the Treatment of Knee
Osteoarthritis: A Multi-Center,
Randomized, Open-Label, Non-
Inferiority Trial
Arden A Randomized Saline-Controlled Curr Med Res 2014  Equivocal 1 Y 0.00 2.653 2.12 N
Trial of NASHA Hyaluronic Acid  Opin
for Knee Osteoarthritis
Giarratana A Randomized Double-Blind Knee 2014  Favorable 1 N 0.00 0.000 0.89 N
Clinical Trial on the Treatment of
Knee Osteoarthritis: The Efficacy
of Polynucleotides Compared to

(continued on next page)
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Author
(et al.)

Article Title

Journal Year

Conclusion®

Level of
Evidence

Disclosed
Conflict

Mean Author Journal Relative Open
Payment Impact Citation Access
($USD) Factor Ratio

Leighton

Guler
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