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Objectives: To establish the extent to
which participants In the WA methadone
_reatment program used oplates, canna-

" plnoids, benzodlazepines, cocalne and
"-amphetamines, and to define the pattern
of such use over time. In addition, the rela-
tlonships between methadone daily dose
and the use of the various drug groups
‘was examined.
' Design: A retrospective analysis of data
from 1678 samples from urinalysls screen-
Ing over 13 separate surveys between 1984
" and 1991, A mean of 35.9% of patients in
the program was sampled on each occa-
slon with each patient contributing only
one sample in any one survey. Analytical
techniques used included enzyme-multi-
plied Immunoassay, thin-layer chromato-
graphy and gas chromatography—mass
spectrometry.

Resuits: Methadone and/or its major
metabolite were detected in most urine
samples, indicating satisfactory compli-
ance by patients. The detection of opiates
increased from a mean of 27.1% of sam-
ples in 1984-1989 to a mean of 44.2% of
samples In 1990-1991. Codeine or mor-
phine were most frequently detected (94%
of all oplate-positive samples) and were
found together in 38.2% of opiate-positive
samples. Detection of cannabinolds also
increased from a mean of 45.2% of all sam-
ples during 1984-1987 to a mean of 56.4%
of semples during 1990-1991. Benzo-
diazepines were found in a mean of 26.7%
of sampies but use was not time-related.

Detection of amphetamine-class drugs
doubled from a mean of 8.3% of all sam-
ples {mid 1989 to mid 1990) to 16.8% of
samples {mid 1980 to mld 1991). The major
representatives of the latter group were
methylamphetamine (47.3% of ampheta-
mine-positive urines), amphetamine
(15.7%) and ephedrine/pseudoephedrine
(44.6%). Opiate use was significantly lower
(P <0.05) in those patients taking more
than 80 mg methadone/day. In addition,
benzodiazepine use increased significantly
{P < 0.05) with increasing methadone daily
dose. There was no relationship between
methadone daily dose and use of canna-
binoids or amphetamines.

Conclusions: The increase in the use of
opiates, cannabinoids and amphetamines
over the period 1984-1991 occurred about
four years after the adoption of a harm
minimisation treatment philosophy by the
WA methadone program. The high preva-
lence of codeine and morphine in opiate-
positive urine samples strongly suggested
the use of “home-bake” heroln. In addition,
the data showed that methylamphetamine
and ephedrine/pseudoephedrine were the
most frequently used psychostimulants.
Suppression of opiate use in those clients
receiving more than 80 mg methadone/day
was consistent with earlier studies. How-
ever, the significant increase In use of ben-
zodiazepines with increasing methadone
daily dose requires further study.
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ethadone has been used as a
freatment for heroin addiction in
Wastern Australia since late 1973,

and since mid 1978 the WA Alcohot and Drug
Authority has been the only authorised
provider of methadone in this State, Before the
implementation of the National Campaign
Against Drug Abuse, the WA methadone
program emphasised abstinence as the major
object of treatment, but since mid 1985 it has
supparted a policy consistent with the precepts
of harm reduction.'? Before a harm reduction
policy was adopted, regular urinalysis testing
was justified as a means of detecting metha-
done dose diversion and illicit drug use in the
individual client. Although urinalysis testing
has limitations,* is intrusive and a source of
friction between program participants and
treatment staft, its use has continued in
some programs as it is perceived to be an
instrument that ‘prevents" non-prescribad
drug use during treatment. We have used
urinalysis of a representative population
sample to identify trends in drug use by the
WA methadone treatment population over the
seven-year period from 1984 to 1991.

Methods

This report describes the results from 13 periodic
urine analysis surveys of the WA methadone treat-
ment population between 1984 and 1991, The mean
population sample size was 35.9% (range,
22 .8%—75.0%). In the first four surveys (1984, 1986
and 1987), clients were accepted on a random basis
as they presented at the clinic (during five to seven
consecutive working weekdays) for their daily
methadone dose, until a quota was satisfied. In the
ning surveys from 1988 to 1991, a stratified random
sample of clients {over a weekend) was selected
from the methadone treatment population at the time
of the survey. Stratification consisted of randomly
selecting a quota for each of five strata, based on the
length of stay in treatment (0—2.9, 3-5.9, 6-11.9,
12-35.9, and 36 months and aver). Uring collections
were supervised and each client contributed only one
uring sample in any one survey. Thus, in this study,
ths unit of analysis is a urine sample.
Enzyme-multiplied immunoassay (EMIT, Syva
Company, Palo Alto, Calif.} was used to test urine
samples for amphetamines, barbiturates, benzo-
diazepines, and opiates and/or their metabolites on
a Cobas Mira analyser. Urine samples found to be
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positive for opiates by the EMIT polycional method
ware subjected to thin-layer chromatography {TLC)
for detection of methadons, 2-ethylidena-1,5-
dimethyl 1-3,3' diphenylpyrraliding {EDDP, the major
metabolite of methadone), and codeine and mor-
phine, Urine samples which had tasted positive for
amphetamines by the EMIT polyclonal methed
were tested by gas chromatography-mass Spec-
trometry (GC-MS) to identify amphetamine, methyl-
amphetamine, methylenedioxymelhylamphatamina,
aphadrinefpseudoephadrina and related compounds.

Data relating the propartion of uring samples pos-
tive for methadone, EDDP. opiates, canhabinoids,
benzodiazepines or amphetamines and the daily
methadone dose were squecled to two-way analy-
gis of variance. Ditferences between group means
were examinad using Fisher's least significant dif-
{erence test at the P < 0.05 level.

Results

The size of the WA methadone program
increased by more than 2.5 times {20010 514
individuals) in the period from 1984 to 1291.In
all survays men outnumbered women {overall
mean 1.39:1). During the period of the sur-
veys, the mean age of participants increased
from 29.6 years to 32.6 years and the mean
duration of treatment increased from 17.1 to
24 months. Between 1984 and 1988, the
mean daily methadone dose declined from
£2.6 to 40.2 mg. From 1989 onwards, dose
rates were higher with a mean of 52.3 mg/day.

Results for the detection of methadone,
EDDP, opiates, cannabinoids, benzodiaze-
pines and amphetamines in urine are shown
in the Table. From 1984 to 1991 the percent-
age of participants whose uring samples
tested positive for methadane generally
decreased, from 87.0% to 53.5%, while the
frequency of detection for EDDP was con-
sistently in the range 74.1%—100%. Opiate-
positive resuits were generally in the range
25%-30% up to 1989 and increased to
40%-50% in 1890-1991. In the last seven
surveys conducted, opiate-posilive urine
samples (EMIT) were analysed for the pres-
ence of morphing and/or codeine. The data
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show that codeine (alone) of morphine {alone}
was detected in 6.5% and 38.2% ot urine
samples respactively, while codeine and mor-
phing (together) were prasent in 49.2% of
samples. Morphine and codeine accounted for
94% of opiate-positive rosults.

Over the period 1984 to 1691, cannabingids
were detected in 33%—60% of the treatment
population. With the exception of the June
1984 survey, the percentage of cannabinoid-
positive urine samples increased from around
90%-40% in 1985-1987 to 50%—60% in
1989-1991. Benzodiazepines were detected
in a mean of 26.8% (range 18%~35%) of urine
samples, but there was no consistent time-
refated pattarn in these data.

Testing for amphetamines began in 1989. A
mean of 16.8% of urine samples tested posi-
tive for amphetamine-claés drugs in the four
surveys between June 1990 and June 1991,
compared with 8.3% positive samples in the
four surveys between March 1989 and April
1990. Methylenedioxymethylamphelamine
{(MDMA) was detected only in the June 1990
survey while methylamphetamine (mean,
47.3%) and its matabolite amphetamine
{mean, 15.7%}) were found {usually together)
in most surveys. Amphetamine alone was
tound in only three surveys (mean, 9%).
Ephedrinelpseudoephedrine was found in all
surveys (mean, 44.6%).

For the eight surveys between 1989 and
1981, it was possible to categorise the per-
centages of urine samples positive for opiates,
methadone, EDDP, amphetamines, canna-
binoids and benzodiazepines according to the
daily methadone dose {020, 2140, 41-60,
61—80 and >80 mg; Figure) received by the
clients.

The presence of both methadone and
EDDP increased with increasing methadone
dose. For methadone, the mean percentage of
positive specimens in the 41-60mg and
61-80 mg dose groups were similar, while the
percentage of positive specimens In both

Table 1: Percentage of urine sample testing positive
for higher frequency drugs

Amphetamine
Survey Methadone EDDP* Opiates Cannabincids Benzodiazepines class
June 1984 BY 0% 97 D% 23.0% 60.0% 35.0% —
June 1986 76 0% 85.0% 24 0% 33 0% 20.0% —_
February 1987 88 0% 100.0% 32.0% 36 0% 18.0% —
November 1987 770% 97.0% 28 0% 41.0% 21.0% —
April 1988 75 0% 92 0% 29.0% 48.0% 30.0% —
March 1989 73.4% 90.1% 25.7% 47 0% 18 5% 8.6%
November 1989 46 9% 90 3% 28 3% 51.7% 26.2% 1.7%
Fabruary 1990 57.6% 86 9% 36 4% 50.3% 33.8% 6.0%
April 1990 65.5% 94.5% 39.6% 60.5% 22.6% 6.8%
June 1990 44.1% 83 3% 49.0% 59.8% 26.5% 14.7%
November 1690 43 4% 75.5% 50 0% 46.2% 33.0% 217%
March 1581 40.6% B4.6% 42 0% 61 5% 32.9% 14.0%
June 1891 53.5% 89.9% 48.0% 60 1% 3% 16.9%

*Tha majar metebolite of methadone.

these groups was significantly ditferen)
{P < 0.05) from the percentages in the other
dose groups. For EDDP, the percentage of
positive specimens in the 0—20 mg dose group
was significantly lower {P < 0.05) than for all
other dose groups. The maan percentage of
opiate-positive gamples varied significantly
{P < 0.05) betwsen surveys {24.8%—50.0%),
and between methadone dose groups
(26.1%—44.9%).

The percentage of opiate-positive specimens
in the >80 mg dose group was significantty
(P < 0.05) lower than in all other dose groups,
Cannabinoid-positive samples varied trom
45.9% to 59.8% {mean data) between surveys,
and from 45.4% to 58.3% belween dose
groups, but these differences were not signit-
icant. The mean percentage of benzodiazepine-
positive specimens varied from 20.2% 1o
34 4% between surveys (not significant), and
from 16.8% to 44.3% between dose groups
(P < 0.05). In the >80 mg dose group, the
mean percentage of specimens positive for
pbenzodiazepine was significantly greater
(P < 0.05) than in all other dose groups, while
mean data for the 0-20 mg and 21-40 mg
dose groups were significantly lower
(P < 0.05) than tor the 61-80 mg group. The
percentage of amphetamine-positive speci-
mens varied from 5.6% 10 19.9% (mean data)
between surveys (P < 0.05). and from 10.3%
to 14.8% between dose groups {not significant).

Discussion

In this study, the unit of analysis was a urine
sample, with a selection of individual patients
providing one sample per survey. The fre-
quency of drug appearance was expressed as
the percentage of urine samples testing pos-
itive for that drug. The distribution of positive
results betwsen individuals was not consid-
ered separately.

There was some variability in the sampling
procedures used in our study. Random sam-
pling was used in the first four surveys (pre-
1988), while a stratified random sampling was
used in the nine post-1987 surveys. In addi-
tion, the percentage of the population studied
in the 13 surveys varied from 22 8% to 75.0%
(mean + standard error of mean [SEM], 35.9%
+ 3.9%). Although these factors suggest that
our data should be interpreted with caution, it
should be noted that the major analysis of
changss in the pattern of drug use has beén
restricted to the eight surveys that occurred
between 1989 and 1991, when the sampling
procedure was the same and the percentage
of the population samples was relatively
constant (30.6% £ 2.2%).
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TLC screening confirmed that patients
_wore compliant, with 74.1% to 100% showing
‘positive results for the presence of EDDP, the
major metabolite of methadone. On the other
hand, the presence of methadone itself in
‘wine decreased by about 40% between
1984 and 1991. The reason for this decrease
could not ba identified specifically, but indue-
‘tion of hepatic drug metabolism by one of the
other drugs taken concomitantly seems likely.
We speculate that cannabls use may be
causative, firstly because its use showed a
general increase of some 30% over the study
period and secondly because chronic smoking
of cannabis is known to increase the systemic
dearance of drugs such as theophylline and
antipyrine,5¢ most probably by way of induc-
tion of hepatic cytochrome P-450.7

The use of cpiates showed a marked
increase of some 20% over the study pericd.
ft is possible that this was partly due to the
harm reduction policy introduced in 1985
which, compared with the previous policy,
most favoured the admission of injecting drug
users ragarded as the least likely to maintain
2 low risk (e.g., non-injgcting drug use)
lfestyle without methadone treatment. There
is some indirect support for this proposition as
the size of the total annual treatment popula-
tion increased by 83.5%, from 387 patients in
1984 to 710 patients in 1990, with much of the
growth in the numbers treated being due to
increases in the number of readmitted
patients.? Neverthaless, the harm minimisation
policy by itself seems unlikely 10 have had
a significant influence since the increased
fequency of opiate-positive results did not
occur until 1990. The increased frequency of
Opiate-positive results could also have been
influenced by an increase in the availability of
iIIici'l herain, although we have no evidence to
Support or deny this hypothesis.

A detailed analysis of opiate-positive urine

A

61-80
Methadone dosage group (mg/day}

Iesting positive, by methadone
dosage group and drug fype.
March 158%9-June 1991.

>80

samples showed that 38.2% contained mor-
phine alone, while 6.5% contained codeine
alone. By contrast, 49.2% of samples tested
positive for both morphine and codeine, sug-
gesting the use of codeine-containing prepa-
rations and/or "home bake™ herein synthesised
from codeine.? Endogenocus metabolic forma-
tion of morphine from codeine by hepatic
cytochrome P-450 2D6 in “extensive
metaboliser” individuals is now well recog-
nised,'® and the 6.5% of patients with opiate-
positive samples who had only codeine in
their urine samples are most likely “poor
metaboliser” individuals who lack this isozyme
of cytochrome P-450. In recent years, the use
of both prescription and non-prescription
compound analgesics containing codeine
has been common." Purchase of codeine-
containing compound analgesics for “home
bake" heroin synthesis has been so prevalent
that pharmacists in WA have restricted prod-
uct sales. Thus, it seems that much of the
increase in opiate-positive urine samples is
due to the use of “home bake” heroin.

Amphetamine use approximately doubled
between 1989 and 1991. Detailed analysis
showed that methylamphetamine and
ephedrine/pseudoephedrine were most prava-
lent. The low frequency of detsction of
amphetamine alone in urine samples indicates
that most of the amphetamine detected was
derived metabolically from methylampheta-
mine. The assay used in these studies did not
permit differentiation of the optical isomers
ephedrine and pseudoephedrine.

While benzodiazepine use was common
{26.8% of all samples), there was no time-
related pattern. Qur testing did not enable
identification of the individual substances
used, but direct patient enguiry revealed that
the most common drugs were oxazepam,

diazepam and flunlirazepam, obtained froma -

general practitioner. The reasons for the high
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lavel of anxiclytic use are not clear. However,
their intoxicating effect with resultant dose
escalation and the development of tplerance
has been well decumented. 2

As would be expacted, the percentage of
samples positive for methadone and EDDP
increased significantly with increasing
methadone dose. Failure to datect methadone
and/or EDDP, particularly in those patients
receiving a daily dose of 20 mg or less could
be due to the sensitivity of our TLC detsction
method, but is most likely a product of the
range of half-lives for the drug (15-55 h)™?
and/or time between last dosa and collection
of the urine sample.

For opiate-positive urine samples, the most
interesting finding was thal the percentage of
positive samples was significantly lower
among those patients receiving more than
80 mg methadone/day. In this regard, our find-
ings are consistent with the proposition that
higher methadone doses will suppress opiate
use,’ and with the finding that maintenance
of an adequate plasma concentration of
methadone is necessary for optimal treatment
response.'s'7 However, it is not possible to
infer causality from our data. The strong pos-
ilive correlation between the percentage of
urine samples positive for benzodiazepines
and the daily dose of methadone was unex-
pected. Howaver, it is known that participants
of methadone programs who use benzodi-
azepines have higher levels of anxiety,'2 and
recent studies have found an association
between benzodiazepine use and increased
HIV risk behaviour.®? It may be that clients
taking high doses of methadone who are un-
responsive to further intoxication from illicit
opioid use, use benzodiazepines to gain intox-
ication through a different receptor mecha-
nism. Further studies are needed in this area,

We speculate that regular urinalysis surveys
in methadone programs may identify sub-
groups with spacific patterns of high-risk drug
use. This infermation cowld assist in targeting
harm reduclion measures such as counsslling
and education. Specific studigs are needed to
address this quastion.
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Objective: To determine whether slow-
release enteric coated aspirin (100 mg
daily}, commenced betore operation,
Improves the patency of saphenous vein
(SV) coronary artery bypass prafts at six
months.

Design and setting: Double-blind, ran-
domised, placeho-controlled study at a
teaching hospital.

Results: One hundred and forty patients
were randomly allocated to recelve enteric
coated aspirin or matching placebo. Simi-
lar groups of 50 (asplirin) and 52 {placebo)
subjects compieted the six months follow-
up and had an angiogram to assess
patency. Five patients treated with asplrin
and nine who received placebo had at least
one occluded SV graft; the distal ends of 6
of 128 SV grafts in asplirin-treated patients
(4.7%) and 13 of 145 SV grafts in patients
In the placebo group (9.0%) were occluded
— the difference was not gignificant. An
arterlal graft was occluded in one other
patlent In each group {3% of arterial
grafts). There was more postoperative
blood loss, on average, in patients treated
with asplirin, but the ditference was not sig-
nificant. Only one patient was withdrawn
from long-term therapy because of possi-
ble gastrointestinal symptoms; most with-

drawals from the trial were necessitated by
commencement of asgpirin or non-steroidal
anti-inflammatory therapy for musculo-
skeletal disorders.

Conclusions: The coronary bypass graft
occluslon rate six months after surgery
was low, and was lower on average in
aspirin treated subjects but not signifi-
cantly so. Long-term treatment with low-
dose aspirin is recommended unless
contraindicated.

(Med J Aust 1993; 159: 376-378)

aphenous vein {SV) coronary artery

bypass grafts frequently become

occluded within the first few weeks of
placement. The occlusions are mainly throm-
botic and related in part to endethelial denuda-
tion, surgical trauma and mechanical factors.
Subsequently, intimal proliferation and later
atherosclerotic changes appear, 50 that there
is a progressive decrease in graft patency with
time. By six months to a year 15%~30% of SV
grafts are occluded and by 10 years half or
more are occluded.

There is now good evidence that taking an
aspirin-containing antiplatelet agent can
reduce the early and medium term occlusion
rate,* at least for grafts to small arteries
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ateric coated aspirin in coronary

which have high occlusion rates.5? The most
suitable regimens have not been defined; the
long-term addition of dipyridamols, as in one
of the early major positive trials,t’ appears
unnecessary,**# although this drug may
have a role before operation.

Generally, in the management of vascular
disease, low-dose aspirin has becoms popu-
\ar because of its adequate and probably rel-
atively selective effecton platelet thromboxane
A, production,® its jow incidence of side
effects and emerging evidence from clinical
trials of its efficacy,’ however, benefit from low-
dose asplrin on SV graft patency has not been
astablished.

At the fime of planning our study, the ben-
afits of aspirin (100 mg) on four-month occiu-
sion rates had been reported by Lorenz etal,
but in their study only 46 patients had had an
angiographic study and the occlusion rate in
the placebo group was unacceptably high.*
The benefits of long-term high-dose aspirin
and dipyridamale had also been demon-
strateds’ but the results of other trials had
been negative.’

Qur placabo-controlled randomised trial of
an enteric coated preparation of 100 mg of
aspirin (Cartia, prepared with matchind
placebo by Smith Kiine and French Labora-
tories (Australia) Ltd)® on graft patency at six
months was commenced in December 1986-
After 100 patients had completed tollow-up
and had an angiogram, the average occlusion
rale at six months was lower in the actively
treated group, but it was low in both groups

and recruitment was suspended.




