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Abstract. – Introduction: Non-steroidal
anti-inflammatory drugs (NSAIDs) consumption
is strictly related to a high gastrointestinal and
cardiovascular mortality and morbidity rate.
Osteoarthritis Research Society International
(OARSI) recommendations in patients with
symptomatic hip or knee OA stated that NSAIDs
should be used at the lowest effective dose but
their long-term use should be avoided if possible. OARSI guidelines for the treatment of the
hip OA include the use of viscosupplementation,
which aims to restore physiological and rheological features of the synovial fluid.
Objective: Aim of this multicentric, open and
retrospective study is to investigate if NSAID consumption may be reduced by the use of ultrasound-guided intra-articular injection of several
hyaluronic acid (HA) products in hip joint administered in patients affected by symptomatic hip OA.
Materials and Methods: Patients affected by
mono or bilateral symptomatic hip OA according
to American Rheumatology Association (ARA)

criteria, radiological OA graded II-IV (Kellgren
and Lawrence) entered the study and were administered with ultrasound-guided intra-articular
injection of hyaluronic acid products. As a primary endpoint, consumption of NSAIDs was
evaluated by recording the number of days a
month (range 0-30) the patient had used NSAID
during the previous month, reported at each visit during the 24 months follow-up period. Secondary endpoints included further analysis for
subgroups of patients categorized for Lequesne
index score, Kellgren-Lawrence score, pain visual analogue scale (VAS) score, ultrasound pattern, age, hyaluronic acid used.
Results: 2343 patients entered the study. Regarding primary endpoint, the consumption of
NSAIDs was reduced of 48.2% at the third month
when compared with baseline values. This sparing effect increased at 12th and 24th month with
a reduction respectively of 50% and 61% in comparison to baseline values. These differences
were statistically significant.
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Conclusions: These data point out that intraarticular hyaluronan preparations provide OA
pain relief and reduce NSAIDs consumption in a
large cohort of patients for a long period of follow-up. Multiple courses of viscosupplementation
(vs) are required to maintain low dose of NSAID
consumption over time. NSAIDs consumption is
strictly related to an high gastrointestinal and cardiovascular mortality and morbidity rate, instead
HA intra-articular treatment is well tolerated and
is associated with a low incidence of adverse effects. For these reasons further studies evaluating cost-effectiveness and cost-utility of VS in the
management of hip OA are required.
Key Words:
Hip, Osteoarthritis, NSAID, Ultrasound, Intra-articular injection, Hyaluronic acid.

Introduction
The prevalence of hip osteoarthritis (OA) is
about 3% to 6% in the Caucasian population and
has not changed in the past four decades1. In OA
hip involvement is the most frequent after knee
joint.
Treatment designed for symptomatic hip OA
tries to reduce pain, maintain and/or improve
joint mobility, and limit disabilities. For this purpose physicians use nonpharmacologic modalities, including patient education and physical
and occupational therapy as well as pharmacologic agents, both analgesics and non-steroidal
anti-inflammatory drugs (NSAIDs)2. For many
patients with OA the relief of mild-to-moderate
joint pain afforded by the simple analgesic acetaminophen is comparable with that achievable
with a NSAID3.
Wolfe et al4, in a meta-analysis (MA) of trials
comparing simple analgesics with NSAIDs in patients with knee OA noted that NSAID-treated patients had significantly greater improvement in
both pain at rest and pain on motion. In another
study5 diclofenac was statistically superior to acetaminophen for both pain and function measured
with several validated outcome measures. Evidence that NSAIDs are superior to acetaminophen
for pain relief in patients with lower limb joint OA
is available from another 2004 MA of randomised
controlled trials (RCTs). The clinical response rate
was higher (RR ¼ 1.24, 95% CI 1.08, 1.41) and
the number of patients preferring NSAIDs to acetaminophen was considerably greater (RR ¼ 2.46,
95% CI 1.51, 4.12)6.
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NSAIDs drugs are very effective analgesics,
but along with the benefits they can cause some
harm as well, including gastrointestinal (GI)
bleeding7, renal failure8 and congestive heart failure9. The incidence of serious vascular events was
1% per annum in patients treated with COX-2 selective agents compared with 0.9% in those on
traditional NSAIDs. A recent Cochrane systematic review of short-term RCTs10 shows that the
risk of NSAIDs caused serious GI complications,
such as peptic ulcers, perforations and bleeds increasing with age, concurrent use of other medications, and with the duration of therapy 11.
These adverse effects can be severe and may result in death12.
Recently OARSI recommandations 13 in patients with symptomatic hip or knee OA stated
that non-steroidal anti-inflammatory drugs
(NSAIDs) should be used at the lowest effective
dose but their long-term use should be avoided if
possible. In patients with increased GI risk, either a COX-2 selective agent or a non-selective
NSAID with coprescription of a proton pump inhibitor (PPI) or misoprostol for gastroprotection
may be considered. However, NSAIDs, including
both non-selective and COX-2 selective agents,
should be used with caution in patients with cardiovascular (CV) risk factors.
OARSI guidelines for the treatment of the HIP
OA include the use of viscosupplementation
(VS), which aims to restore physiological and
rheological features of the synovial fluid. Viscosupplementation is provided by the intra-articular
injection of hyaluronic acid (HA) products, a naturally occurring polymer present in the synovial
fluid, or its derivatives.
Even though intra-articular hip injection may
be performed “blindly”, nevertheless failure rate
is significant14. For such reasons, it has been suggested to perform intra-articular injection of the
hip under radiological or ultrasound guidance.
This is one of the limiting factors for this practice, consequently few data exist in literature
about the viscosupplementation for the treatment
of hip OA15. Other Authors16,17, would rather use
ultrasound guidance. Even if there are some data
about efficacy of viscosupplementation of hip,
confirming a therapeutic effect similar to that
achieved in knee OA, data about cost effectiveness are much more scarce. In all our researches
we have made use of NSAIDs consumption rate
as a pharmacoeconomical efficacy and validity
parameter showing its progressive and time sustained percentage reduction. In order to confirm
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these preliminary data we perform the present
study to evaluate reduction of NSAID intake in a
large cohort of patients affected by hip OA after
intra-articular injection of Hialuronans under ultrasound monitoring, for a long period of followup to suggest further study of cost-effectiveness and cost-utility.

Subjects and Methods
Study Design
This is a multicentric, open and retrospective
study regarding NSAID consumption after USguided intra-articular injection of several
hyaluronic acid products in hip joint administered in patients affected by symptomatic hip osteoarthritis. The Ethical Committee of S. Pietro
Hospital, Rome, Italy gave approval.
Patients Selection
Inclusion Criteria: Patients studied had mono
or bilateral symptomatic hip OA according to
American Rheumatology Association (ARA) criteria18, radiological OA graded II-IV (Kellgren
and Lawrence19 assessed within the three previous months. Exclusions included use of anticoagulant therapy (to avoid the possibility of intra-articular or pericapsular haemorrhages) and absence of articular space at radiological or ultrasound assessment since a recent review of 80 patients with symptomatic knee OA treated with
hyaluronic acid, revealed that patients with a
complete collapse of joint space or bone loss
showed a poor clinical response.
Treatment
Injections were given according to symptoms
and clinical judgment; namely one or two injections every six months according to patients’
clinical condition. One 2 ml ampule was used
with high molecular weight HA, e.g. Synvisc
and Euflexxa; two 2 ml ampule (a total of 4 ml)
with low or medium molecular weight HA, e.g.
Hyalgan, Hyalubrix 30 mg/ml, Jointex, and Ortoial.
Injection Technique
Patients underwent hip injection under control
of ultrasound as described previously17. Briefly,
patient was examined supine with the hip in internal-rotation of 15-20°. A 7 MHz linear or 3.5
MHz convex transducer (Star 256, Hitachi-

Esaote, Genoa Italy) was used with a sterile
biopsy guide attached. Hip joint was scanned by
means of an anterior parasagittal approach.
NSAIDs Consumption Evaluation
Consumption of NSAIDs was evaluated by
recording the number of days a month (range 030) the patient had used NSAID during the previous month, reported at each visit during the follow-up period. Each patient was followed-up
every three months after the first intra-articular
injection.
Primary Endpoint
NSAIDs consumption reduction during 24
months observation time.
Secondary Endpoint
Consumption of NSAIDs analized by subgroups related to:
1. Three HA more used (Synvisc, Hyalubrix,
Jointex);
2. Radiological grading of osteoarthritis according to Kellegren-Lawrence classification by
grade II-III-IV;
3. Ultrasound grading according to our scoring
previously described, arranged in two classes:
group A composed by normal femoral head
profile (score 1); group B composed by flattening of the femoral head profile, reduction of
the angle of the femoral head-neck junction
profile caused by initial deformity of the
femoral head and irregular femoral head profile with osteophytes and/or bone erosions (respectively score 2-3-4);
4. Patients’ age arranged in the following classes:
<50, 51-70, >71;
5. Algofunctional Lequesne21 score at the basal
evaluation arranged by low, medium and high
grade (<6, 6-10, >10);
6. Patients’ pain VAS score arranged in classes 04, 5-8, 9-10.
Statistics
The average NSAIDs consumption obtained
for each control visit (3, 6, 9, 12, 15, 18, 21, and
24 months) has been compared with the others
and with the baseline value by parametric t-test
or Wilcoxon’s test.
Moreover NSAIDs consumption has been
evaluated in different covariance subsets for
baseline and for each control visit by indipendent
t-test or Mann Whitney’s U test. The covariances
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considered are: age (categorized as <50, 50-70,
>70), pain VAS (categorized as <5, 5-8, >8 on a
0-10 scale), the Lequesne Index (<6, 6-10, >10),
the ultrasound score (0, 1, 2, 3), the KellgrenLawrence Index1-4 and the administered drug1,3,5.

Secondary endpoint: To detect correlations between clinical features and NSAIDs consumption
reduction along time we performed an analysis
based upon different patients’ subsets in relation
with age, Lequesne index, VAS pain scale, ultrasound score, K/L radiological index and HA injected.

Results
Results of Subgroups
We enrolled 2343 patients affected by mono
(2140 pts) or bilateral (203 pts) OA of the hip according to the ARA criteria. Patients’ demographics are shown in Table I.
Primary Endpoint
We determined the average NSAIDs consumption for each quarter from baseline to two years
follow up in 2343 patients.
Globally patients had taken NSAIDs for a
mean of 8.2 days a month before injection and
4.1 and 3.2 days a month respectively 12 and 24
months after treatment. The NSAID consumption
trend by each quarter is shown in Figure 1. There
is a significant statistical difference in NSAIDs
consumption between baseline and each time
point after the first injection for a followup of 24
months, while there is no significant statistical
difference in NSAIDs consumption between
every previous quarter.
The consumption of NSAIDs is reduced of
48.2% at the third month. This sparing effect has
increased at the 12th and 24th month with a reduction respectively of 50 and 61% in comparison to
the month before the first injection in patients
persisting under intra-articualr tratment. These
differences were statistically significant.

Average NSAIDs consumption of each quarter

Months
Figure 1. NSAIDs consumption trend of each quarter.
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Patients’ Age
At baseline patients were divided in different
age groups: <50 (424 patients), 51-70 (1199 patients) and >71 (641 patients). In the three agegroups there is a statistically significant difference in the average NSAIDs consumption among
the most distant ages (<50 vs >70 years) (Figure
2A). After 12 and 24 months class 1 patients
showed a reduction of 60% and 65%, while those
in class 2 of 49.4% and 52.3% and those in class
3 of 47.1% and 70.6%.
Algofunctional Lequesne Score
Regarding Lequesne score, 531 patients fell
within 00-05 group (class 1) and respectively 983
within 06-10 (class 2) and 796 within >11 (class 3).
NSAIDs consumption in the three groups is statistically different when comparing baseline value with
values obtained at each control visit and in each
class (<6 vs 6-10 vs >10) (Figure 2B). After 12 and
24 months from baseline there is a reduction of
36.7% and 56.7% in class 1, of 42.1 and 56.6 in
class 2, of 52 and 55.8% in class 3 respectively.
Pain VAS
507 patients affered to 00-04 group 1 of pain
visual analogue scale (VAS) score, 1437 to 05-08
group 2 and 365 to 09-10 group 3. There is a statistically significant difference in the average
NSAIDs consumption among pain VAS >8 group
and the two others at baseline (Figure 2C).
After 12 and 24 months from baseline there is
a reduction of 20.6% and 58.1% for the first, of
46.2% and 56.7% for the second, of 59.4% and
52.5% for third group.
Kellegren-Lawrence
Radiological Classification
Patients affected by Kellegren-Lawrence (K/L)
radiological grade 1 or 2, 3 and 4 were respectively 832, 762 and 246. There is no statistically
significant difference in NSAIDs consumption in
the three index groups (Figure 3A).
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A, Average NSAIDs consumption of each quarter and group of age

Quarters

B, Average NSAIDs consumption of each quarter and LEQ group

Quarters

C, Average NSAIDs consumption of each quarter and VAS group

Quarters

Figure 2. A, Average NSAIDs consumption of each quarter and group of age. B, Average NSAIDs consumption of each
quarter and LEQ group. C, Average NSAIDs consumption of each quarter and VAS group.
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A, Average NSAIDs consumption of each quarter and Kl radiological classification

Quarters

B, Average NSAIDs consumption of each quarter and drug

Quarters

C, Mean NSAIDs consumption of rate for ultrasound pattern-based groups of patients

Quarters

Figure 3. A, Average NSAIDs consumption of each quarter and radiological KL classification. B, Average NSAIDs consumption of each quarter and drug used. C, Average NSAIDs consumption of each quarter and ultrasound score.
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HA used
Characteristics of three analized hyaluronic
acid products are shown in Table II. A total of
878 patients were treated with Synvisc at the
dose of 1 injection of one vial (2 ml) every six
month. 503 patients were treated with Hyalubrix
60 mg at the dose of 1 injection of one vial (4
ml) every six month. 307 patients were treated
with Jointex 32 mg at the dose of 1 injection of
two vials (4 ml) every six month.
If the symptoms got worse each patient might
be subject to an extra injection of the same product three months after precedent injection. There
is no statistically significant difference in
NSAIDs consumption among the three HA products examined over study time (Figure 3B).
Ultrasound Score
Patients presenting US score of 1, 2, 3 and 4
were respectively 329, 178, 203 and 338. There
is no statistically significant difference in
NSAIDs consumption among the four ultrasound
score levels (Figure 3C).
Number of Injections
The total number of injections administered
under ultrasound guidance during the 24-month
study was 13,233 and patients received a mean of
5.6 injections. Figure 1 summarizes the number
of patients per different injections numbers.

Discussion
This study is based on the “Italian national
registry of hip ultrasound guided intrarticular
treatment” data.
The registry was filled in with daily clinical
experiences of physicians specialized in different
medical fields such as Internal medicine, Radiology, Rheumatology, Physical medicine, Sports
medicine. It reflects real life treatment data20.
Our data, deduced from 2343 patients, suggest
that hip ultrasound guided intra-articular treatment in symptomatic hip osteoarthritis may
cause an important NSAIDs consumption reduction, measured as number of days during each
month the patient takes NSAIDs to control pain.
Our findings show that average NSAIDs consumption abruptly falls in the first three months
comparing with percentage of the whole number
which reaches a permanent level until 24 months.
There were no significative differences in the av-

erage NSAIDs consumption comparing each
quarter with the previous one (p>0.05). Anyway,
NSAIDs consumption reduction is 50 and 61% at
12th and 24th month respectively. This result is
obtained by the recurring treatment every at least
six months, with the chance of one or two extra
injections if needed. This approach allows therapy customization and the achievement of the
lowest effective dosage. Actually every quarter
following starting time the average NSAIDs consumption is significantly below than the baseline
one (p<0.0001). These data get on well with our
previous ones obtained by shorter as well as
smaller studies21-23:
In VS of knee OA are similar data as well. In a
systematic review Waddell24 reported that cost
effectiveness of intra-articular hyaluronans has
been demonstrated and it can also be realised
with reduction of NSAID medication use.
NSAIDs consumption reduction may entail
clinical and social consequences. It is known that
use of NSAIDs appear to be correlated with increased morbidity and mortality.
In 2009, Gislason et al25 reported of 36,354
patients hospitalized with a primary congestive
heart failure (CHF) diagnosis and discharged receiving a prescription for an NSAID. A total of
60,974 patients (56.9%) died during the course
of the study.
NSAIDs were associated with a higher risk of
mortality, ranging from a hazard ratio of 1.22 for
naproxen to 2.08 for diclofenac. The increased
risk in mortality appeared to be dose-dependent.
There was also a consistent relationship between
NSAID use and higher rates of subsequent death.
On the contrary no death has been associated
with VS of both hip and knee. HA products have
been shown to have an excellent safety and efficacy profile as a viscosupplement for the OA of
the knee and hip17,21-23,26-28.
Moreover NSAIDs consumption reduction obtained by VS might decrease risk with an exponential model.
From an economical point of view NSAIDs
consumption reduction implies not only decrease
of direct costs but of indirect ones as well, related to PPI or misoprostol prescription for gastroprotection or to hospitalization for gastric or cardiovascular adverse events.
Considering hospitalization and co-prescribing
costs in the UK, it has been estimated that the
National Health Service spends on average £ 251
milion per year on NSAID induced GI side-effects11. A survey of the literature looking at these
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costs throughout the world reveals similar scenarios elsewhere. It should be regarded as public
health problem. In the UK there are about 12,000
emergency GI admissions per year attributable to
NSAIDs29.
Recent studies suggest that hospital admissions for congestive heart failure (CHF) are also
increased appreciably in people taking NSAIDS.
In a case-control study of patients admitted to
hospital with their first episode of CHF, Henry et
al30 showed a relative risk of 2.3 (95% confidence interval 1.2 to 4.4) in users of nonsteroidal anti-inflammatory drugs (defined as use
in the previous 7 days). The burden of illness resulting from NSAID related congestive heart failure may exceed that resulting from gastrointestinal tract damage, approaching the same levels of
morbidity and mortality. NSAIDs use increases
with age8 and the proportion of elderly patients
taking NSAIDs has been estimated at as much as
25% 31. Recently in a rewiev COX-2 selective
NSAIDs were found to be similar to non-selective NSAIDs for the symptomatic relief of OA
and to provide superior GI tolerability (the majority of evidence is in patients with OA). Although COX-2 selective NSAIDs offer protection
against serious GI events, the amount of evidence
for this protective effect varied considerably
across individual drugs. The volume of trial evidence with regard to cardiovascular safety also
varied substantially between COX-2 selective
NSAIDs. Increased risk of MI compared to nonselective NSAIDs was observed among those
drugs with greater volume of evidence in terms
of exposure in patient-years.

NSAIDs consumption is strictly related to an
high gastrointestinal and cardiovascular mortality
and morbidity rate differently from HA intra-articular treatment that is well tolerated and is associated with a low incidence of adverse effects,
usually localised to the injected joint. Local adverse events associated with intra-articular
hyaluronan products are typically mild to moderate in severity, benign and transient.
The cost effectiveness of intra-articular
hyaluronan has not been completely demonstrated because of the limited number of studies. Because different intra-articular hyaluronan formulations require different numbers of injections
and office visits not all intra-articular hyaluronan
formulations may be equally cost effective over
time. The present study shows a reduction of
NSAID intake in a large cohort of patients for a
long period of followup after hip viscosupplementation. We suggest further study of cost-effectiveness and cost-utility as in knee OA32.
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Conclusions
References
Intra-articular treatment with hyaluronic acid
and its derivatives represents nowadays an important opportunity of hip osteoarthritis management. Many intra-articular hyaluronan formulations are available at this very moment differing
each other in their physical properties, duration
of effect and treatment schedules. Our findings
point out not only that intra-articular hyaluronan
preparations provide a reduction in NSAIDs consumption indicating hip OA pain relief. Since hip
OA is a chronic disease multiple courses are required and this allows a better therapy customization for each patient a personalized management improving therapy effectiveness.
32

1) HOAGLUND FT, STEINBACH LS. Primary osteoarthritis
of the hip: etiology and epidemiology. J Am Acad
Orthop Surg 2001; 9: 320-327.
2) A LT M A N RD, H O C H B E R G MC, M O S K O W I T Z R W,
SCHNITZER TJ. Recommendations for the medical
management of osteoarthritis of the hip and
knee: 2000 update. American College of
Rheumatology Subcommittee on Osteoarthritis
Guidelines. Arthritis Rheum 2000; 43: 1905-1919.
3) BRADLEY JD, BRANDT KD, KATZ BP, KALASINSKI LA, RYAN
SL. Comparison of an anti-inflammatory dose of
ibuprofen, an analgesic dose of ibuprofen, and
acetaminophen in the treatment of patients with
osteoarthritis of the knee. N Engl J Med 1991;
325: 87-91.

Hip viscosupplementation under ultra-sound guidance riduces NSAID consumption

4) WOLFE F, ZHAO S, LANE N. Preference for nonsteroidal antiinflammatory drugs over acetaminophen by rheumatic disease patients: a survey of 1,799 patients with osteoarthritis, rheumatoid arthritis, and fibromyalgia. Arthritis Rheum
2000; 43: 378-385.
5) PINCUS T, CALLAHAN LF, WOLFE F, CUMMINS P, WEAVER
A, CALDWELL J, et al. Arthrotec compared to acetaminophen: a clinical trial in patients with osteoarthritis of the hip or knee [abstract]. Arthritis
Rheum 1999; 42(Suppl 9): S404.
6) ZHANG W, JONES A, DOHERTY M. Does paracetamol
(acetaminophen) reduce the pain of osteoarthritis? A meta-analysis of randomised controlled trials. Ann Rheum Dis 2004; 63: 901-907.
7) STRAUBE S, TRAMÈR MR, MOORE RA, DERRY S, MCQUAY
HJ. Mortality with upper gastrointestinal bleeding
and perforation: effects of time and NSAID use.
BMC Gastroenterol 2009; 9: 41.
8) GRIFFIN MR, YARED A, RAY WA. Non steroidal antiinfflammatory drugs and acute renal failure in elderly persons. Am J Epidemiol 2000; 151: 488496.
9) PAGE J, HENRY D. Consumption of NSAIDs and the
development of congestive heart failure in elderly
patients: an underrecognized public health problem. Arch Intern Med 2000; 160: 777-784.
10) TOWHEED T, SHEA B, WELLS G, HOCHBERG M. Analgesia and non-aspirin, non steroidal anti-inflammator y dr ugs for osteoar thr itis of the hip
(Cochrane review). In: The Cochrane library, issue 1. Oxford: Update Software, 2000. Accessed
April 11, 2000.
11) MOORE RA, PHILIPS CJ. Cost of NSAID adverse effects to the UK National Health Service. J Med
Econ 1999; 2: 45-55.
12) F RIES JF. NSAID gastropathy: the second most
deadly rheumatic disease. Epidemiology and
risk appraisal. J Rheumatol 1991; 28(suppl 3):
6-10.
13) ZHANG W, MOSKOWITZ RW, NUKI G, ABRAMSON S, ALTMAN RD, ARDEN N, BIERMA-ZEINSTRA S, BRANDT KD,
CROFT P, DOHERTY M, DOUGADOS M, HOCHBERG M,
H UNTER DJ, K WOH K, L OHMANDER LS, T UGWELL P.
OARSI recommendations for the management of
hip and knee osteoarthritis, Part II: OARSI evidence-based, expert consensus guidelines. Osteoarthritis Cartilage 2008; 16: 137-162.
14) JONES A, REGAN M, LEDINGHAM J, PATTRICK M, MANHIRE A, DOHERTY M. Importance of placement of intra-articular steroid injections. Br Med J 1993;
307: 1329-1330.
15) BRAGANTINI A, MOLINAROLI F. A pilot clinical evaluation of he treatment of hip osteoarthritis with
hyaluronic acid. Curr Ther Res Lin Exp 1994; 55:
319-330.
16) QVISTGAARD E, KRISTOFFERSEN H, TERSLEV L, DANNESKIOLD-SAMSØE B, TORP-PEDERSEN S, BLIDDAL H. Guid-

ance by ultrasound of intra-articular injections in
the knee and hip joints. Osteoarthritis Cartilage
2001; 9: 512-517.
17) MIGLIORE A, MARTIN MARTIN LS, ALIMONTI A, VALENTE
C, TORMENTA S. Efficacy and safety of viscosupplementation by ultrasound-guided intra-articular injection in osteoarthritis of the hip. Osteoarthritis
Cartilage 2003; 11: 305-306.
18) A LTMAN R, A LARCÓN G, A PPELROUTH D, B LOCH D,
B ORENSTEIN D, B RANDT K, B ROWN C, C OOKE TD,
DANIEL W, FELDMAN D, et al. The American College
of Rheumatology criteria for the classification and
reporting of osteoarthritis of the hip. Arthritis
Rheum 1991; 34: 505-514.
19) KELLGREN JH, LAWRENCE JS. Radiological assessment of osteo-arthrosis. Ann Rheum Dis 1957;
16(4): 494-502.
20) BLACK N. Why we need observational studies to
evaluate the effectiveness of health care. Br Med
J 1996; 312(7040): 1215-1218.
21) MIGLIORE A, TORMENTA S, MARTIN MARTIN LS, IAN NESSI F, M ASSAFRA U, C ARLONI E, M ONNO D, A L IMONTI A, G RANATA M. The symptomatic effects
of intra-articular administration of hylan G-F 20
on osteoarthritis of the hip: clinical data of 6
months follow-up. Clin Rheumatol 2006; 25:
389-393.
22) M IGLIORE A, B IZZI E, UM ASSAFRA U, A LIMONTI A,
MARTIN MARTIN S, TORMENTA S. 18 months followup
after intra-articular administration of hyalubrix®
in 344 patients with symptomatic osteoarthritis
of the hip. Osteoarthritis Cartilage 2008; 16:
S118-S119.
23) MIGLIORE A, TORMENTA S, MASSAFRA U, BIZZI E, IANNESSI F, ALIMONTI A, GRANATA M. Intra-articular administration of hylan G-F 20 in patients with
symptomatic hip osteoarthritis: tolerability and
effectiveness in a large cohort study in clinical
practice. Curr Med Res Opin 2008; 24: 13091316.
24) WADDELL DD. Viscosupplementation with hyaluronans for osteoarthritis of the knee: clinical efficacy
and economic implications. Drugs Aging 2007;
24: 629-642.
25) G I S L A S O N GH, R A S M U S S E N JN, A B I L D S T R O M SZ,
SCHRAMM TK, HANSEN ML, FOSBØL EL, SØRENSEN R,
FOLKE F, BUCH P, GADSBØLL N, RASMUSSEN S, POULSEN
HE, K ØBER L, M ADSEN M, T ORP -P EDERSEN C. Increased mortality and cardiovascular morbidity
associated with use of nonsteroidal anti-inflammatory drugs in chronic heart failure. Arch Intern
Med 2009; 169: 141-149.
26) WOBING M, DICKUT A, MAIER R, VETTER G. Viscosupplementation with hylan G-F 20: A six-month controlled trial of efficacy and safety in the osteoarthritic knee. Int J Drug Ther 1998; 20: 410423.

33

A. Migliore, M. Granata, S. Tormenta, B. Laganà, P. Piscitelli, E. Bizzi, et al.
27) DICKSON DJ, HOSIE G, ENGLISH JR, et al. A doubleblind, placebo-controlled comparison of hylan G-F
20 against diclofenac in knee osteoarthritis. J Clin
Res 2001; 4: 41-52.
28) LUSSIER A, CIVIDINO AA, MCFARLANE CA, OLSZYNSKI
WP, POTASHNER WJ, DE MÉDICIS R. Viscosupplementation with hylan for the treatment of osteoarthritis: findings from clinical practice in Canada. J
Rheumatol 1996; 23: 1579-1585.
29) BLOWER AL, BROOKS A, FENN GC, HILL A, PEARCE MY,
MORANT S, BARDHAN KD. Emergency admission for
upper gastrointestinal disease and their relation
to NSAID use. Aliment Pharmacol Ther 1997; 11:
283-291
30) HENRY D. Non-steroidal anti-inflammatory drugs
and the risk of development of congestive car-

34

diac failure and functional renal impairment.
Proceedings of the international conference on
inflammopharmacology, San Francisco, 1997.
31) RICHARDSON CG, CHALMERS A, LLEWELLYN-THOMAS HA,
KLINKHOFF A, CARSWELL A, KOPEC JA. Pain relief in
osteoarthritis: patients’ willingness to risk medication-induced gastrointestinal, cardiovascular, and
cerebrovascular complications. J Rheumatol
2007; 34: 1569-1575.
32) TORRANCE GW, RAYNAULD JP, WALKER V, GOLDSMITH CH,
B ELLAMY N, B AND PA, S CHULTZ M, T UGWELL P. A
prospective, randomized, pragmatic, health outcomes trial evaluating the incorporation of hylan GF 20 into the treatment paradigm for patients with
knee osteoarthritis (Part 2 of 2): economic results.
Osteoarthritis Cartilage 2002; 10(7): 518-527.

