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of the hip and knee

H Berry, H A Bird, C Black, D R Blake, A M Freeman, D N Golding, E B D Hamilton,
M I V Jayson, B Kidd, H Kohn, R Million, S Ollier, I Smith, B D Williams, A D Woolf

Kings College Hospital,
London,
UK
H Berry
E B D Hamilton
Royal Bath Hospital,
Harrogate,
North Yorkshire,
UK
H A Bird
Royal Free Hospital,
London,
UK
C Black
The London Hospital
Medical College,
London,
UK
D R Blake
B Kidd
Princess Alexandra
Hospital,
Harlow,
Essex,
UK
A M Freeman
D N Golding
University of
Manchester,
Rheumatic Diseases
Centre,
Salford,
UK
M I V Jayson
R Million
14 Harley Street,
London WIN 1AA,
UK
H Kohn
S Ollier
Coppuli Medical
Practice,
Coppuli,
Near Chorley,
UK
I Smith
University Hospital
of Wales,
Cardiff,
UK
B D Williams
Royal Cornwall
Hospital (City),
Truro,
Cornwall,
UK
A D Woolf
Correspondence to:
Ms Ollier.
Accepted for publication
23 April 1991

Abstract
Lornoxicam is a new non-steroidal anti-
inflammatory agent (NSAID) with a similar
pharmacological profile to other oxicams and
a potency 10 times greater than piroxicam. A
multicentre, randomised, double blind,
parallel group study was undertaken to
compare the efficacy and tolerance of four
weeks' treatment with lornoxicam ( 6 mg once

daily, 4 mg twice daily, and 6 mg twice daily)
and placebo in patients with osteoarthritis of
the hip or knee.
A dose related efficacy of lornoxicam was

shown by the numbers of patients in each
treatment group who withdrew from the trial
owing to inadequate symptom relief (12/40
(30%) receiving placebo, 6/40 (15) receiving
lornoxicam 6 mg daily, 4/40 (10%) receiving
lornoxicam 8 mg daily, and none receiving

lornoxicam 12 mg daily). This effect was con-

firmed by pain relief scores, which were signi-

ficantly better than placebo during treatment
with lornoxicam 8 mg and 12 mg daily, the
effect of 12 mg daily being significantly
superior to that of 8 mg daily. Similar results
were obtained from functional status scores.

Mean functional index (Lequesne) scores were

significantly greater than placebo only at a

daily dose of 12 mg lornoxicam. Lornoxicam
was generally well tolerated, though some

gastrointestinal side effects were seen as has
been reported witfother NSAIDs. Laboratory
investigations showed no evidence of drug
toxicity.

Osteoarthritis is an extremely common condi-
tion, with up to 20% of the adult population of
the United Kingdom showing radiological
evidence of it.' As there are at present no

disease modifying drugs with which to treat
osteoarthritis the principal objective of treatment
is to relieve pain and improve function. Non-
steroidal anti-inflammatory drugs (NSAIDs)
remain the best treatment. The response to any

given agent and the unwanted effects encoun-

tered vary between subjects, however, and this
has resulted in the development of a wide range

of NSAIDs.2 The oxicams are a class of
NSAIDs which have made a considerable impact
since their introduction. However, some concern

has been expressed about the apparently high
risk of gastrointestinal side effects associated
with the use of some oxicams.3 As a result
research has been directed towards identifying
a compound combining the potency of the
oxicam class with a reduced risk of unwanted
effects. One such new compound is lornoxicam

(6-chloro-4 - hydroxy - 2 - methyl -N - (2 - pyridyl)
-2H - thieno-[2, 3-e][l1, 2]thiazine-3-carboxamide
1, 1-dioxide). Although lornoxicam differs from
tenoxicam only by a chlorine substituent in the
6-position, major changes in the potency, effi-
cacy, and pharmacokinetics of the compound
have been reported.

Lornoxicam is a potent inhibitor of cyclo-
oxygenase, being about 100 times more potent
than tenoxicam.4 This potent inhibition of
cyclo-oxygenase translates into pharmacological
efficacy. In tests of acute anti-inflammatory
effects in animal models lornoxicam is about 10
times more potent than tenoxicam and piroxicam,
indicating that the compound should be useful

4
in treating acute inflammatory conditions.
Lornoxicam also shows potent effects in animal
models of analgesia, being about 12 times more
potent than tenoxicam. The changes effected in
the tenoxicam molecule to produce lornoxicam
also change the pharmacokinetic profile of the
drug profoundly. The plasma half life of lorno-
xicam in man is four hours,5 whereas the plasma
half life of tenoxicam in man has been reported
to be about 70 hours.6 7 It has been postulated
that a compound which can potently inhibit
cyclooxygenase in inflamed joints or tissue but
allow plasma concentrations to fall to those
which permit recovery of normal physiological
function may produce less side effects than
other members of this class of compounds.4 8
The current study aimed at assessing the

efficacy and tolerability of increasing doses of
lornoxicam compared with placebo in patients
with osteoarthritis of the hip or knee.

Methods
The study was conducted in nine centres in the
United Kingdom and was of a double blind,
randomised, placebo controlled, parallel group
design. The study was approved by the ethical
committee of each institution taking part and
was conducted in accordance with the provisions
of the Declaration of Helsinki 1974, including
the revisions of the 35th World Medical
Assembly in Venice 1983. All patients gave
written, informed consent to participation in
the study. Patients with osteoarthritis of the hip
or knee were enrolled in the study if they were
between 18 and 79 years of age and symptoms
had been present for at least three months
before entry to the trial.
The diagnosis of osteoarthritis required the

satisfaction of precise criteria of pain, limitation
of movement, and radiological features. In
addition to experiencing pain each day during
the preceding three months, patients were
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required to score between four and 13 on a
functional index scale designed to provide a
composite assessment of pain and limitation of
movement.9 10 Patients whose condition had
been stabilised by physiotherapy for at least one
month were acceptable for the trial provided
that the physiotherapy continued unchanged
throughout the trial.

After enrolment patients were assessed and
randomly allocated to receive either placebo or
lornoxicam treatment. All patients underwent a
48 hour to one week washout period during
which no NSAID treatment was permitted. On
completion of the washout period patients
underwent a full series of efficacy assessments
and double blind treatment was started with
placebo twice daily, lornoxicam 6 mg once daily
in the morning, lornoxicam 4 mg twice daily, or
lornoxicam 6 mg twice daily. The lornoxicam
was provided as tablets of strengths 4 mg and
6 mg. The lornoxicam and placebo were identi-
cal in appearance to preserve the double blind
nature of the study. Patients were instructed to
take the drugs twice daily in the morning and
the evening (the group receiving 6mg lornoxicam
once daily received placebo in the evening) and
were allowed no analgesics or anti-inflammatory
agents other than the trial drug throughout the
study. Concomitant drugs for conditions other
than osteoarthritis were permitted but wherever
possible a constant dosage was maintained
throughout the study. Patients were reassessed
two weeks after starting treatment and again
two weeks later. The total period of double
blind treatment was four weeks. The following
outcome measures were used, assessments being
made at each of the four visits: (a) pain severity
self assessment (five point Likert scale)"; (b)
pain relief self assessment (four point Likert
scale); (c) functional status (ability to undertake
activities (five point Likert scale)); (d) functional
index (Lesquesne9).
At each visit any pertinent clinical features

were noted and patients were asked non-leading
questions as to any possible adverse events
during treatment. Laboratory investigations
were performed on entry to and on completion
of the study. Resting heart rate and blood
pressure were also recorded at each attendance.
Laboratory investigations included sampling of
venous blood for testing of haematological,
hepatic and renal function and a midstream
urine sample for measurement of pH, protein,
glucose, blood, and microscopic examination.
In addition, patients were provided with colo-
screen self test kits'2 for the investigation of the

Table I Comparison oftreatment groups after random allocation ofpatients and before
intervention-

Placebo Lornoxicam
(n=42)

6 mg/day 8 mg/dav 12 mg/dav
(n=42) (n=42) (n =44)

Age (years)
Mean 63-7 612 618 61 7
(Range) (41-79) (32-79) (42-77) (43-78)

Sex (male/female) 16/26 14/28 16/26 17/27
Duration of arthritis (years)
Mean 6-6 6-7 6-0 9.1
(Range) (0-5-19) (05-20) (0-5-30) (0-5-55)

Joint assessed (hip/knee) 11/31 9/33 10/32 4/40

*There were no significant differences between the treatment groups.

presence of occult blood in stools. Tests were
performed in triplicate during the first and last
weeks of the study. Throughout the study
compliance was assessed by means of returned
unused tablet counts and by direct report.

STATISTICAL METHODS
Analyses were undertaken on an 'intent to treat'
basis to overcome potential bias due to with-
drawals. Safety data analyses included those
patients whose efficacy data was invalid owing to
protocol violations. The cautious approach of
using two tailed significance tests throughout
(except for analyses of variance) was followed.
Tests are reported as not significant if p>0.05.

Results
A total of 184 patients were enrolled in the
study. The patients were well matched for age,
sex, race, weight, height, smoking and alcohol
habits, previous drug use, history of arthritis,
initial radiological findings, and initial disease
status (table 1). Of these 184 patients, 170
successfully completed the run in period and
entered the double blind phase of the trial.
After exclusion of 10 patients owing to protocol
violations, valid efficacy data existed for 160
patients (40 in each treatment group). One
hundred and seventeen patients completed the
full four weeks of the study (22 in the placebo
group, 32 receiving lornoxicam 6 mg daily, 30
receiving lornoxicam 8 mg daily, and 33 receiv-
ing lornoxicam 12 mg daily). Of the withdrawals
which occurred after entry to the double blind
phase of the study, 22 were due to poor efficacy
(12 in the placebo treated group, six receiving
lornoxicam 6mg daily, four receiving lornoxicam
8 mg daily, and none of the group receiving
lornoxicam 12 mg daily) (fig 1).

EFFICACY ASSESSMENTS
Mean pain relief scores during treatment were
significantly greater with both lornoxicam 8 mg
daily (p<0002) and lornoxicam 12 mg daily
(p<0-0001) than with placebo. The score of
patients receiving lornoxicam 12 mg daily was
also significantly greater than for those receiv-
ing lornoxicam 6 mg daily (p<002) (fig 2). In
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Figure I Percentage ofpatients with osteoarthritis in each
treatment group withdrawn owing to lack ofefficacy. Figures
in parentheses indicate the number ofsubjects withdrawing.
Each treatment group contained 40 patients.
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Figure 2 Mean pain reliefscores after two andfour weeks'
treatment with lornoxicam 6 mg (U), 8 mg (0), and
12 mg (0) daily orplacebo (A). The effects ofthe two higher
doses oflornoxicam, 8 mg and 12 mg, are significantly
differentfrom that ofplacebo (analysis ofvariance; p<O-002
andp<O0OOO1 respectively).

addition, there were significant falls in the mean
pain severity scores within all lornoxicam treated
groups during the course of the study; from
2-45 to 2-08 at week 4 with 6 mg daily (p<005),
from 2 35 to 1-98 with 8 mg daily (p<005), and
from 2-33 to 1-77 with 12 mg daily (p<002). In
the placebo group there was little change; from
2-35 to 2-25 (p=NS). The difference between
treatments did not, however, reach statistical
significance. Similar results were obtained from
mean functional status scores which were signifi-
cantly greater than placebo with both 8 mg
lornoxicam daily (p<0 05) and 12mg lornoxicam
daily (p<00001). The score with lornoxicam 12
mg daily was again significantly greater than
with 6 mg daily (p<001).
The functional index (Lesquesne scores)

showed little change in the placebo group from
a mean score of 12-21 to 11-80 (p=NS) during
the study. In the groups treated with lornoxicam
reductions were from 11-46 to 10-20 at week
4 with 6 mg daily (p<0 01), from 11 10 to 10-26
with 8 mg daily (p=NS), and from 1 1-54 to 9 05
with 12 mg daily (p<0 001). Analysis ofvariance
showed significant effects of treatment. Mean
functional index status score was significantly
greater than placebo with lornoxicam 12 mg
daily (p<002) (fig 3).

SAFETY AND TOLERANCE
There were no appreciable mean changes in
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Figure 3 Mean functional index scores after two andfour
weeks' treatment with lornoxicam 6 mg (-), 8 mg (0), and
12 mg (0) daily or placebo (A). The effect oflornoxicam
12 mg daily differs significantly from that ofplacebo
(analysis ofvariance; p<002).

heart rate or blood pressure in any of the
treatment groups during the study. A small but
significant mean rise of 2-03 beats per minute in
heart rate occurred in the placebo group
(p<002) but was not considered to be of
clinical importance. No patient developed any
remarkable abnormalities in any ofthe laboratory
variables tested during the trial. Deviations
from normal were either slight or were per-
petuations of abnormalities already present at
trial entry. A number of laboratory variables
showed statistically significant within group
mean changes during the trial. In all cases,
however, the mean changes were extremely
small and well within the normal reference
ranges. There was no consistent pattern between
the various treatment groups and hence no
indication that any of these mean changes were
related to treatment.
There were few positive faecal occult blood

test results during the study. Changes from
negative results on entry to positive results on
completion of the study occurred in only five
patients (two receiving lornoxicam 6 mg daily,
two receiving 8 mg daily, and one receiving
12 mg daily). In two patients treated with
lornoxicam tests changed from positive to nega-
tive during the course of treatment, while in two
others pre-existing positive results remained
positive during the course of the study.

Tables 2 and 3 indicate the nature and
incidence of adverse events occurring during
the study. Most symptoms were mild, many
were non-specific, and the correlation with the
trial drug was uncertain. When gastrointestinal
symptoms were considered separately there
were a total of six such symptoms reported in
association with placebo, four with lornoxicam
6 mg daily, five with lornoxicam 8 mg daily, and
nine with lornoxicam 12 mg daily. There was no
statistical significance in the differences between
the treatment groups. Possible dyspeptic pain
was reported by three patients in the placebo
group, two patients receiving lornoxicam 6 mg
daily, and three patients in each of the two
groups receiving higher dose lornoxicam. The
incidence of reports of nausea/vomiting was
similar in groups receiving placebo and active
treatment, being reported by two patients
receiving placebo, one patient with lornoxicam
8 mg daily, and three patients with lornoxicam
12 mg daily. A total of 16 patients were
withdrawn from the study because of possible
adverse reactions to the trial drug (five of these
withdrawals occurring in the group treated with
placebo). Adverse events leading to withdrawal
included conjunctivitis and leg oedema (with
lornoxicam 6 mg daily), gastrointestinal prob-
lems (three patients), headache, and chest pain

Table 2 Incidence ofadverse events

7Treatment No ofadverse event(s) Withdrawals owing
reported to an adverse event
(No ofpatients)

Placebo 15 (9) 5
Lornoxicam

6mg daily 8 (7) 2
8 mgdaily 19(12) 5
12 mg daily 20 (17) 4
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Table 3 Nature ofadverse events*

Lornoxicam

Placebo 6 mglday 8 mgldav 12 mglday
(n=42) (n=42) (n=42) (n=44)

Dyspepsia, abdominal pain, indigestion,
bloating, flatulence, 'gurgly' stomach 3 2 4 4

Rectal bleeding - - 1 -

Nausea/vomiting 2 - 1 3
Diarrhoea - 2 - 3
Constipation 1 - I -

Headache/migraine 1 1 2 2
Blurred vision 1 - - -

Dizzy, light headed 1 --
Lethargy/drowsy, malaise 4 - 3 2
Insomnia 1 - - -
Depression 1 -

Rash - - -
Conjunctivitis, eyelid oedema - 1 -
Chest pain, chest tightness - 1 1 1
Leg oedema - 1-
Palpitations - -
Tremor - -
Nail disorder - -

Polyuria - -

Myalgia - - -
Dry mouth - - 1

Noofpatients 9 7 12 17

*Some patients reported more than one symptom. Run in period symptoms/events excluded.

(with lornoxicam 8 mg daily), and gastro-
intestinal effects (three patients), and rash (with
lornoxicam 12 mg daily).

Discussion
Evaluation of a non-steroidal anti-inflammatory
agent is always complicated by the subjective
nature of the assessments, particularly in reports
of pain severity, and by the high degree of
placebo response which may be encountered.'3
This study of large numbers of homogeneous
patients confirmed the efficacy of lornoxicam in
the treatment of osteoarthritis with evidence of
a clear dose-response relationship. With the
lowest dose studied effects were modest and not
significandy superior to placebo. The highest
dose studied (6 mg twice daily, 12 mg daily),
however, produced much more marked effects,
which were significantly superior to placebo in
relation to almost all indices of efficacy consi-
dered. In general, lornoxicam was well tolerated
at all three doses during the four weeks of this
study.

Lornoxicam at doses of 8 mg and 12 mg daily
was significantly more effective than placebo in
the relief of joint pain associated with osteo-
arthritis of the hip and knee and in relieving the
limitation of activity imposed by the disease. As
pain is often the limiting factor in degenerate
forms of arthritis the finding that patients
report significant pain relief during lornoxicam
treatment is particularly important. Patients
also showed improvement in fuctional index,
although as this index is a composite of measures
of pain, stiffness, maximum walking distance,
and ease of activities of daily living, it is not
possible to identify any particular aspect on
which lornoxicam might be especially effective.
It is not surprising that the ease of performing
various tasks is enhanced by adequate pain
relief irrespective ofany anti-inflammatory effect
of treatment. It is a well established pharmaco-
logical fact, however, that the anti-inflammatory

properties of NSAIDs underlie their peripheral
analgesic effects in inflamed tissue,'4 15 so that
the demonstrable analgesic effect of lornoxicam
may be a good indicator of its anti-inflammatory
effects and therapeutic potential.

Non-steroidal anti-inflammatory drugs
commonly cause indigestion, gastric erosions,
or peptic ulcers and increase gastrointestinal
blood loss owing to inhibition of prostaglandin
synthesis. In addition to the low incidence of
general adverse events encountered in this
study, a relatively low proportion of gastro-
intestinal side effects was noted. This accords
well with previous experience with lornoxicam.
A recent study compared the effects of lornoxi-
cam, indomethacin, and placebo on faecal blood
loss in healthy men using a chromium-5 1
technique. 6 In that study lornoxicam treatment
was found to be associated with a lower faecal
blood loss than indomethacin when given over
28 days. Blood loss was, however, slightly
greater than for patients treated with placebo.
Previous studies of other compounds of the
oxicam class have shown tenoxicam to more
than double the faecal blood loss compared with
placebo, an effect similar to that of piroxicam. 7
Warrington et al additionally found that upper
gastrointestinal appearances at endoscopy after
lornoxicam treatment were similar to those after
placebo. 6 Good gastric tolerance of lornoxicam
is also suggested by the fact that when serum
pepsinogen I was used as a marker for the
integrity of the gastric mucosa no significant
increase in this enzyme occurred in 94-4% of
patients treated with 4 mg twice daily for two
weeks. 18

In conclusion, this trial confirmed the efficacy
of lornoxicam in the treatment of patients with
osteoarthritis. It also showed that doses of
lornoxicam up to 12 mg daily over four weeks
seem to be as well or better tolerated than would
be expected for a drug of this class. We suggest
that lornoxicam is likely to be a useful addition
to the drugs currently available for the treatment
of patients with osteoarthritis.
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