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Summary: The pharmacokinetics of chlortenoxicam, a new non-steroidal anti-inflammatory drug,
have been compared in young and elderly healthy human volunteers. Chlortenoxicam was found to
have a relatively short mean elimination half-life of about 4 hours, with considerable inter-subject
variability, but there was no significant difference between young and elderly subjects. There was no
evidence of accumulation with repeated administration. No unchanged chlortenoxicam was found in
urine from any subject, suggesting that it undergoes extensive metabolism in man.

Introduction

Chlortenoxicam (Figure 1) is a non-steroidal anti-
inflammatory drug belonging to the 'oxicam'
chemical class. In animal models it has been shown
to possess analgesic and anti-inflammatory activity,
with a potency about ten times that of piroxicam or
tenoxicam. I

There is as yet only limited experience of chlor-
tenoxicam in man. In a double-blind ascending
single dose study in 24 healthy men, however, it
was well tolerated in a dose range of 0.3-21.0mg,
and no clinical routine laboratory adverse effects
were noted.2

Non-steroidal anti-inflammatory drugs are com-
monly used by elderly patients, who may have a
reduced capacity to metabolise and excrete them.3
We have, therefore, carried out pharmacokinetic
studies with single and repeated doses of chlorten-
oxicam in young and elderly human volunteers.

o 0
\\ ,5~CH3

N H
C-1 N

OH

Figure 1 Structural formula of chlortenoxicam.

Study 1. Young subjects

Methods

Four groups of six healthy male volunteers were
studied, aged 19-29 years and weighing 63-95kg.
The study was approved by the local ethics com-
mittee, every subject gave written consent to partici-
pate, and all but one completed the study.
The first group of six volunteers (Group A)

received oral chlortenoxicam 2 mg in tablet form
once daily for 14 days at 09.00h. Subjects presented
themselves after an overnight fast, and blood sam-
ples were obtained before and at 0.25, 0.5, 1, 2, 3,
4, 6, 8, 12 and 24h after dosing on days 1, 7 and
14, and before the dose on days 8, 9, 10, 12, 13 and
14. Total urine collections were made from 12 h
before and from 0-6, 6-12 and 12-24h after the
dose on days 1, 7 and 14. Screening laboratory tests
(haematology, biochemistry and urinalysis) were
performed before the study, after 7 and 14 days of
treatment, and 2 days after completing the study.
Groups B, C and D each comprised six volun-

teers who received oral chlortenoxicam 2mg twice
daily, 4mg twice daily and 6mg twice daily respec-
tively for 14 days, undergoing the same schedule.
Doses were taken at 09.00 and 21.00h, except on
days 1, 7 and 14 when only the 09.00 h doses were
given.

Plasma and urine concentrations of chlorten-
oxicam were assayed by a reverse phase HPLC
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method with UV detection. Extraction was carried
out with dichloromethane and isoxicam was used as
an internal standard. Coefficients of variation for
control samples of 150, 75 and 15ig/l were 14%,
13% and 27% respectively. Pharmacokinetic ana-
lysis was performed by a standard computer
programme.4

Results

Plasma concentrations of chlortenoxicam were low
or below the lower limit of detection in Group B
subjects. No assays were carried out, therefore, on
samples for Group A subjects. Assays in Groups B-
D showed that their pre-dose concentrations of
chlortenoxicam indicated good compliance with
treatment. Pharmacokinetic parameters are shown
in Table I. There were no significant differences
between days 1, 7 and 14 of dosing, and there was
no evidence of drug accumulation except in subject
24 (see below). Mean peak concentrations (Cmax) of
chlortenoxicam generally increased with increasing
doses. The mean elimination half life (t1 2) was not
dose dependent, being about 4 hours overall, with
moderate inter-subject variability.

Subject 24 (Group D) had very high Cmax values
of 484pg/l on day 7, associated with a long elimin-
ation half-life (43h). His serum alanine transferase
was mildly raised at entry to the study, and this
enzyme and his aspartate transaminase showed
increasing levels during the first 9 days of treatment
but all other liver function tests remained normal.
He was withdrawn from the study and the trans-
aminase levels fell to pre-study values within 7 days
of stopping treatment. The major routes of
chlortenoxicam metabolism in man are not yet

known, but as he was subsequently found to be an
extensive hydroxylator of debrisoquine it is unlikely
that his slow elimination of chlortenoxicam was
associated with defective hydroxylation.
Examples of urine samples from all subjects

showed no detectable levels of unchanged drug.
Metabolites were not sought.
One subject in Group B developed epigastric

pain I hour after taking the drug on the ninth evening.
It lasted about 15 minutes. Another subject in
Group B suffered indigestion on several occasions
about 20 minutes after taking chlortenoxicam from
day 5 onwards. His symptoms were relieved by
food. None of the other subjects experienced any
adverse events, and laboratory tests showed no
significant abnormalities except for subject 24 (see
above).

Study 2. Elderly subjects

Methods

Twelve elderly volunteers (6 men) aged 66-79 years
and weight 51-79 kg consented to take part in the
study which had been approved by the local ethics
committee. Nine were normal on clinical history,
physical examination and 12 lead ECG recording.
Two subjects had been diagnosed previously as
having hypertension and were receiving atenolol
50mg and 100mg daily respectively. Another sub-
ject was receiving bromopheniramine maleate tab-
lets (Dimotane) 4mg daily for chronic catarrh and
cough. All subjects had normal results in haemato-
logical, biochemical and urinalysis screening tests
before the study commenced.

Table I Pharmacokinetic parameters of chlortenoxicam in young volunteers in Groups B, C and D. (n= 6/group)
Day I Day 7 Day 14

B C D B C D B C D
tmax (h) median 2.5 3.0 6.0 2.5 2.5 2.5 3.0 3.0 3.0
Range 2.0-4.0 2.0-3.0 2.0-6.0 2.0-4.0 2.0-6.0 2.0-6.0 2.0-4.0 2.0-6.0 0.5-6.0

Cmax (g/) mean 133 299 309 169 363 372 113 387 327
s.d. 56 63 92 85 160 40 59 78 154
Range 86-218 226-397 210-548 62-279 253-684 306-411 27-209 280-477 127-489

t112 elim (h) mean 2.4 5.2 3.7 5.3 4.8 4.4 5.4 3.0 3.7
s.d. 1.3 3.5 2.2 3.3 1.5 1.5 4.4 0.7 1.2
Range 1.1-4.5 1.9-10.5 2.3-7.5 1.4-10.9 2.7-7.1 2.8-6.8 2.7-14.3 2.7-4.2 2.4-5.5

AUCO, (pg/l) mean 546 1744 1595 780 2001 2080 487 1932 1978
s.d. 342 348 592 478 583 404 239 469 982
Range 269-1018 1317-2300 1006-2488 255-1406 1432-2977 1666-2625 167-894 1274-2490 982-2603
Note - Subject 24 (Group D) has been excluded from these data (see text).
Group B: chlortenoxican 2mg twice daily by mouth; Group C: chlortenoxican 4mg twice daily by mouth; Group D:
chlortenoxican 6mg twice daily by mouth.
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The subjects received oral chlortenoxicam 4mg in
tablet form at 09.00 h for 9 days. On days 1 and 9
blood samples were taken before and at 0.5, 1, 1.5,
2, 3, 4, 6, 8, 12 and 24h after dosing. Total urine
collections were made from 0-12h. On days 3, 7
and 8, blood samples were collected before dosing.

Results

All subjects completed the study, and pre-dose drug
concentrations showed good compliance with treat-
ment. Pharmacokinetic parameters (Table II)
showed no significant differences between days 1
and 9 of dosing, and there was no evidence of drug
accumulation. No unchanged drug was detected in
any urine sample from any subject.
Four subjects experienced mild indigestion on

one occasion each during the treatment period, and
one noted moderate nocturia for 1 week after the
last dose. Results of routine laboratory tests before
and after treatment showed no significant abnor-
mality in any subject.

Discussion

This study has demonstrated that chlortenoxicam
has a relatively short mean elimination half-life in

Table II Pharmacokinetic parameters of chlortenoxicam
in elderly volunteers receiving a daily morning oral dose

of 4mg (n=12)

Day I Day 9

tm.ax(h) median 2.0 2.0
Range 1.5-4.0 2.0-4.0

Cmax (#g/l) mean 353 276
s.d. 127 71
Range 199-589 169-369

tl/2 elim (h) mean 2.5 2.5
s.d. 0.5 0.7
Range 1.8-3.5 1.5-4.0

AUCo_0 (pg/l) mean 1552 1338
s.d. 386 470
Range 1055-2280 784-2474

healthy young subjects, but with considerable inter-
subject variability, and that elderly subjects do not
appear to show any increase in elimination half-life
when compared with them. Furthermore, the com-
parison of kinetic variables on days 1 and 9 in the
elderly subjects showed no evidence of accumu-
lation or change in the elimination rate with
repeated administration.
One young subject appeared to handle chlorten-

oxicam very differently from the other participants
in the study, with high Cmax values and a long
elimination half-life. He was subsequently found to
be a normal hydroxylator of debrisoquine, and it is
unlikely, therefore, that the half-life was due to
slow hydroxylation of chlortenoxicam. Drug-
induced hepatocellular damage could have led to
prolonged elimination and drug accumulation, but
the rises in alanine and aspartate transaminases
observed during the study followed a mildly raised
pretreatment alanine transaminase level, suggesting
that they were unrelated to drug treatment. How-
ever, it is possible that some inflammatory process
giving rise to these enzyme changes may also have
led to impaired drug elimination in this subjects
although there were no other changes in laboratory
tests indicating such a process. In view of the
results in this subject, however, it would seem
desirable to evaluate liver function tests in patients
receiving long-term treatment with chlortenoxicam.
The absence of detectable unchanged chlorten-

oxicam in urine samples from any subject suggests
that it undergoes extensive metabolism in man, and
the results of metabolic studies are awaited with
interest. This study has shown, however, that it was
generally tolerated in the doses used, both in the
young and elderly subjects, and showed no evidence
of dose- or age-related absorption or elimination
kinetics.
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