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Abstract

The combined use of low and high molecular weight hyaluronic acid (HA) has never been reported in the treatment of
osteoarthritis (OA). The aim of this paper was to evaluate the efficacy of a new hybrid association of both preparations in
patients suffering from hip OA and to compare the results with those obtained retrospectively from a cohort of patients
treated with high molecular weight HA.

Twenty patients with moderate-severe hip OA (grade II-IV according to Kellgren-Lawrence score) were enrolled in
the study group. After clinical and functional evaluation (Visual Analogue Scale [VAS] for pain, Lequesne Index, Harris Hip
Score), each participant received an intra-articular ultrasound-guided injection of the new HA compound at baseline and
after 40 days. The measures were repeated at three and six months. The data collected were retrospectively compared
with those obtained in a cohort of 20 patients, matched for sex, age, and severity of hip OA, treated with high molecular
weight hyaluronic acid.

The intra-group comparison showed a significant improvement in clinical and functional outcomes at three and six
months in both cohorts, while the infra-group comparison showed better results in the patients treated with the study
compound at six months (VAS at rest, P <0.04; VAS during activities, P <0.02; Harris Hip Score, P <0.001).

The present study is the first which demonstrates that a combination of low and high molecular weight HA is
effective and safe in the management of patients suffering from hip OA and provides better therapeutic results in
comparison to high molecular weight HA. We may infer that both HA preparations work synergically, enhancing their
positive activities.
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Introduction

Osteoarthritis (OA) is a very common joint disease
characterized by pain and functional impairment,
which, particularly in the elderly, may compromise
overall health and quality of life.! Recently, intra-  Corresponding author:
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reduction and joint function improvement), without
relevant side effects.>¢ The short-term HA thera-
peutic activity has been attributed to its high viscos-
ity, which has a shielding effect on the articular
surface (viscosupplementation),” whereas the long-
term efficacy is better explained by normalization
of'endogenous HA synthesis and chondroprotection
(biosupplementation).!-” At present, HA compounds
with different molecular weights (MWs) are pre-
sent in the market. These compounds differ for
some characteristics. Indeed, the enhanced diffu-
sion of low MW (LMW) preparations through the
extracellular matrix of the synovium is thought to
maximize the concentration and to facilitate the
interaction with target synovial cells, thereby mod-
ulating better the synovial inflammation,'-7-°
whereas high MW (HMW) HA is more effective on
the articular visco-elastic properties.!.”-%1011 In the
normal synovial fluid, hyaluronans with different
MW are present, suggesting that they cooperate in
maintaining the articular homeostasis. Therefore,
the administration of both LMW and HMW HA in
the same preparation seems to be more physiologic
and could provide better results. The technical
problems, which, so far have made this approach
impossible, have been solved linking HMW HA
(1100-1400 KDalton) to LMW HA (80-100
KDalton) by weak hydrogen bonds in a dynamic
hybrid complex, which favors a cooperative action
between these HA preparations (chemically non-
modified HA of bio-fermentative origin). This new
patented compound could provide better anti-
inflammatory and cell proliferation stimulating
activities. Therefore, the aim of this paper was two-
fold: first, to report preliminary results about the
efficacy and safety profile of this compound in
patients suffering from moderate—severe hip OA;
and second, to compare these results with those
obtained retrospectively from a group of patients
treated with HMW HA which is widely used in the
treatment of this joint disease.

Participants and methods

The study was performed according to the
Declaration of Helsinki and informed written con-
sent was obtained from each patient prior to the
inclusion.

Patients with moderate—severe hip OA (grade
II-IV according to Kellgren-Lawrence [K-L]
score on radiographic examination performed at

least three months before), symptomatic for more
than three months, were enrolled. Exclusion crite-
ria were the following: recent hip trauma; intra-
articular injection with steroids, HA, or
platelet-rich plasma and/or treatments with ster-
oids or non-steroidal anti-inflammatory drugs
(NSAIDs) within the previous three months
(acetaminophen was allowed); rheumatic patholo-
gies (rheumatoid, psoriatic and reactive arthritis,
arthritis associated with inflammatory bowel dis-
eases, and spondiloarthritis), and severe systemic
diseases (renal, hepatic, cardiac, infections, endo-
crinopathies, malignancies).

At baseline, demographic and anthropometric
data were collected. In each participant, height and
weight were measured and body mass index (BMI)
was then calculated. Clinical and functional meas-
ures included pain at rest and during activities dur-
ing the previous week (visual analogue scale
[VAS]), Lequesne Index (LI), Harris Hip Score
(HHS), and monthly consumption of NSAIDs
(number of patients and tablets).

Afterwards, patients received an ultrasound-
guided intra-articular injection of 2 mL HA (3.2%,
32 mg HWM and 32 mg LMW, not cross-linked)
at baseline and after 40 days. Briefly, in sterile
condition, using the antero-inferior approach,
with the patient in the supine position and the hip
in the neutral position, a 20-Gauge spinal needle
was inserted at the base of the femoral neck. HA
was then injected and its intra-articular placement
verified by the direct visualization of the hypere-
choic flow.

After each injection, the patients were asked to
restrict the use of the leg for at least 24 h and to
limit or stop heavy and painful hip activities; rest,
ice packs, and acetaminophen (max 4 g/day) were
allowed. However, NSAID intake was allowed as
rescue medication when acetaminophen was inef-
fective. Moreover, patients were suggested to fol-
low non-pharmacological recommendations such
as weight loss and a rehabilitation protocol in order
to recover and/or maintain hip range of motions
and muscles strength. Adverse events (pain, swell-
ing, redness, etc.) were registered.

The clinical and functional assessment was
repeated after three months and the last injection at
six months. Patient satisfaction was registered by
means of a five-point Likert scale (1, not at all sat-
isfied; 2, slightly satisfied; 3, somewhat satisfied,
4, very satisfied; 5, extremely satisfied).
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Table 1. Clinical evaluation at three and six months in both groups.

HI-LOW Hybrid HA HMW HA

3 months P* 6 months P* 3 months P* 6 months P*
VAS rest 1.4+08 0.000 08038 0.000 1.6 £ 0.6 0.000 1.3+0.5 0.000
VAS activities 3308 0.000 25+08 0.000 3513 0.000 32+1.2 0.000
LI 4626 0.000 39£25 0.000 51%3 0.002 4929 0.002
HHS 723 £ 12.1 0.001 81.3£86 0.001 69.5 £ 125 0.0003 725 12.1 0.001

*Compared to baseline values.

Significant differences were also observed in the comparison between the three- and six-month values in both groups in all the clinical evaluations.

The results obtained in this group were com-
pared with those collected from a cohort of patients
suffering from moderate—severe hip OA who had
been treated beforehand with 2.5 mL HMW HA
(2%, 50 mg; not cross-linked, MW 800-1200
KDalton). These patients were matched for sex,
age, and K-L grade (II-1V), had followed the same
administration schedule (first injection at baseline
and second injection after 40 days), and had been
evaluated with the same standard protocol.

Data are reported as mean + standard deviation
for continuous variables, whereas categorical and
dichotomous variables are reported as frequencies
and percentage. The significance level was deter-
mined at P <0.05. The two-sample Student’s t-test
was used to compare continuous variables, when the
distribution of data was normal; the Wilcoxon’s rank
sum test was used otherwise. The y2 test was used to
evaluate associations between categorical data.

The values of clinical parameters registered at
three and six months were compared with baseline
values, in the study group and in the group of par-
ticipants treated with HMW HA. Therefore, an
infra-groups comparison was performed.

Results

Twenty patients were enrolled in both groups. No
significant difference was observed in the demo-
graphic and clinical data at baseline (age, 63.6 +
5.6 versus 63.3 + 6.2; BMI, 24.6 + 1.7 versus 24.4
+ 1.7; symptoms duration, 10.3 + 3.8 versus 11.5 +
4.2; VAS atrest, 2.2 £ 1 versus 2.4 + 0.8; VAS after
exercise, 4.5 £ 1 versus 4.4 £ 1.5; LI, 5.5 + 3.1
versus 5.4+ 3.3; HHS, 66.7 + 16.5 versus 65 & 14).

At three and six months, VAS scores, both at rest
and during activities, decreased significantly in
both groups; disability (LI) was also reduced and
the HHS improved accordingly (Table 1). In the
comparison between groups (study group versus
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Figure 1. At six months, better results were observed in the
HI-LOW Hybrid HA group.
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Figure 2. HHS at six-month follow-up in both groups.

controls), better results were observed in the
patients treated with the new hybrid compound,
both in terms of pain reduction (VAS at rest, P
<0.04; VAS during activities, P <0.02) and
improved function (HHS, P <0.001) at six months
(Figures 1 and 2).

At the final follow-up, compared to baseline,
monthly NSAID consumption was reduced from
five to three patients (tablets 1.4 + 0.5 to 1 + 0) and
from four to three patients (tablets 1.5+ 0.5to 1 +
0) in the study group and controls, respectively.
Eleven (55%) and nine (45%) patients were
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extremely/very satisfied in the study group and
controls, respectively.

In all patients, HA was always correctly placed
into the articular space and adverse events were
never observed (only slight discomfort after
injection).

Discussion

The present study shows that the new HA com-
pound (a combination of LMW and HMW HA) is
safe and effective in the treatment of moderate—
severe hip OA and provides better results in com-
parison with HMW HA.

The increased efficacy of the new preparation
can be explained by the synergistic effects of dif-
ferent hyaluronans. Indeed, HMW HA retains, by
means of its hydrophilic properties and the
increased residence time into the joint, higher
amounts of fluid in the articular space, thus improv-
ing viscoelastic properties (viscosupplementa-
tion);%13 on the other hand, the enhanced
penetration of LMW HA into the extracellular
matrix of the synovium influences positively sev-
eral articular biological activities, exploiting its
immunosuppressive, anti-inflammatory, anti-apop-
totic, anti-angiogenic, anti-fibrotic, and analgesic
properties.!%-14 Moreover, this combination mimics
the physiologic composition of synovial fluid,
where HA of different MW are present.

Some limitations of the study must be acknowl-
edged. First, it is an observational trial including a
limited number of patients with a short follow-up
period (six months). Second, the results were retro-
spectively compared with HMW HA and not with
LMW HA. Third, a placebo effect, which is usu-
ally in the range of 15-30%, cannot be ruled out.
Moreover, preclinical studies regarding the effect
of the new preparation in experimental models,
such as those performed by lannitti et al.15 in a
rabbit model of collagenase-induced knee osteoar-
thritis, are desirable.

Another bias may be related to the conservative
therapies (patient education, weight loss, exercise,
etc.) we provided and, in a few cases, to the con-
comitant use of NSAIDs for short periods as rescue
medication. Despite these limitations, our prelimi-
nary observations provide a reasonable basis for
continuing on to perform a randomized controlled
trial comparing this new compound with other
treatments options.

In conclusion, this new HA compound is effec-
tive and safe in the management of patients suffer-
ing from mild—moderate hip OA. However, these
findings need confirmation by controlled trials,
with longer follow-up periods, and enrolling a
larger number of patients, in order to analyze the
effects in representative cohorts of different ages,
BMLI, and degree of hip joint pathology. Given that
it is unknown which of the two components plays
a major role, future studies should include three
patient groups, treated with LMW HA, HMW HA,
and this new compound, with comparable volume
and injection schedules. Moreover, the efficacy of
the new therapeutic agent on other OA joints
should be evaluated.
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