
impairment, and the quality of the past relationship
more important still.

In the light of these findings, what would be the best
way to help and protect these people? It has been
proposed that cases of material and physical abuse may
be more successfully resolved if abuse is treated as a
criminal act rather than a social problem. Abuse is,
after all, a crime rather than a diagnosis. It is not easy to
treat it as such, as shown by the experience in America,
where reporting of suspected cases is mandatory in
many states. 4 If patients are reluctant to admit to abuse
they are unlikely to press charges, and there is also the
difficult question of the competence of mentally
impaired patients when making allegations.
As there is no legal requirement in Britain to notify

cases of abuse the usual response is to offer respite care
on an inpatient or daycare basis, increase the input
from formal services, and monitor the situation. If this
fails, then the old person is often removed from his or
her home (even when it is thought that the carer should
be the one to leave). Our study would question the
value of increased input of formal services to relieve
abusive circumstances. Few carers expressed the desire
for increased home help or district nursing input, and
it was not the physical or personal aspects of caring that
caused the distress; distress was caused by the socially
disruptive and abusive behaviour. When this behaviour
has been present for many years as an integral part of a
relationship it will be very resistant to change. Efforts
to change the behaviour of the patient or improve the
coping skills of the carer can be made with the help of a
clinical psychologist or psychogeriatrician. Carers
may find carer support groups helpful, along with
counsellings 16 and advice on alcohol abuse. Family

therapy may be of benefit. Failing this, a separation
between patient and carer should be considered. Care
in the community may not offer the best deal for
everyone.

I thank Dr Andy Neil for his encouragement and help with
setting up this study and Tamsin Wade for her great help in
data collection. This study was supported by a start up grant
from the British Geriatrics Society.
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Abstract
Objective-To see whether misusers of injected

drugs who stop injecting or switch to a programme of
maintenance treatment with methadone have a
reduced risk of progression of HIV infection when
compared with a group of persistent misusers.
Design-Observational cohort study in HIV sero-

positive subjects with a current or past history of
misusing injected drugs.
Setting-HIV outpatient clinic at the University

Hospital of Zurich, Switzerland.
Patients-297 Current and former parenteral drug

misusers (median age 27) with asymptomatic HIV
infection. During the observation period 80 subjects
adhered to a programme of maintenance treatment
with methadone, 124 continued with parenteral drug
misuse, and 93 former misusers remained free of
illicit drugs. No antiretroviral treatment was given
during the study.
Main outcome measures-Probability of progression

ofHIV infection from asymptomatic to symptomatic
(Centers for Disease Control stage IV) as calculated
by life table analysis and compared in the three
groups of patients by means of a log rank test, and
predictors of disease progression as analysed with a
Cox proportional hazards regression model.
Results-The 297 patients were followed up for a

median of 16 months. The median duration of

injecting drug misuse before enrolment was 7-1
years. There were no significant differences among
the three groups with respect to CD4+ counts at the
beginning of the study (median 0-44x10O/l). Life
table analysis showed a significantly lowerprobability
ofprogression ofHIV disease in both the methadone
treated group and former drug misusers than in
persistent injecting drug misusers. Multivariate
regression analysis showed a relative risk of pro-
gression of the disease of 1-78 (95% confidence
interval 1*20 to 2-67; p<001) in persistent injecting
drug misusers, 0-48 (0-29 to 0-77; p<001) in the
methadone treated group, and 0-66 (0-41 to 1-06;
p= 0 085) in former drug misusers.
Conclusions-Stopping the misuse of injected

drugs slows the progression of HIV disease in
infected subjects. Drug treatment programmes are
effective in secondary prevention ofHIV associated
morbidity.

Introduction
To establish strategies in the prevention and treat-

ment of HIV infection in injecting drug misusers we
need data on the natural course of HIV infection in
these subjects. Despite the high incidence of AIDS
among injecting drug misusers in the United States and
Europe these data are rare, primarily because of
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difficulties in establishing long term follow up studies.'
In addition, neither the influence of continued drug
injection nor the influence of drug treatment pro-
grammes on the progression of HIV disease has been
well determined.
We have evaluated the progression ofHIV disease in

a cohort of infected subjects in Zurich with a current or
past history of misusing injected drugs and sought to
determine whether programmes of maintenance treat-
ment with methadone and stopping parenteral drug
misuse reduce the risk of subsequent HIV associated
morbidity.

Subjects and methods
From September 1984, 297 current and former

injecting drug misusers with asymptomatic HIV
infection were followed up in the AIDS outpatient
clinic at the University Hospital of Zurich. None had
received antiretroviral treatment, and none was given
any during the study. Patients had attended the clinic
seeking counselling or care for HIV and non-HIV
associated morbidity and volunteered to be examined
at least twice a year. Visits included a medical history,
physical examination, and laboratory testing. HIV
infection was staged according to the system of the
United States Centers for Disease Control.2 The
probability of progression from asymptomatic stage II
or III infection to symptomatic stage IV was calculated
by life table analysis (Kaplan-Meier method) in the
following three groups:

(1) Patients receiving maintenance treatment with
methadone-The aim of the methadone treatment pro-
gramme was the long term substitution of oral
methadone for illegal injectable opiates under medical
supervision. Comprehensive medical and psychosocial
services were provided. Criteria for inclusion in a
methadone treatment programme were definite opiate
dependence, including daily injection of heroin; no
cocaine abuse; willingness to submit to the require-
ments of the programme; and impracticability of
abstinence. Methadone was prescribed by the metha-
done treatment services of the hospital's department of
social psychiatry or by authorised general practitioners
and dispensed by these agencies daily under supervision.
Patients were required to cooperate in regular weekly
counselling. Compliance with the programme was
checked by regular screening of the urine for drugs.
Patients whose results were continually positive for
heroin or cocaine were removed from the programme
and evaluated as persistent injecting drug misusers.
The AIDS outpatient clinic neither prescribed nor
dispensed methadone, so avoiding possible conflicts
associated with drug treatment that might interfere
with medical management.

(2) Persistent injecting drug misusers-Patients who
continued with parenteral drug misuse during the
study mainly injected heroin once to four times daily.

A few patients reported less than daily injection, and
these patients averaged at least one injection every
second day. Misuse exclusively of injected cocaine was
not recorded. Occasional injecting of cocaine in addition
to heroin was reported by one fifth of these patients.

(3) Formner injecting drug misusers were patients not
having replacement therapy who had stopped injecting
drugs before the study and who remained free of illicit
drugs during the study. This classification was based
on repeated interviews and physical examination.

Progression rates were compared by log rank test.
The Wilcoxon rank sum test was used to compare
sociodemographic data. To control for cofactor effects
predictors of progression of HIV infection were
analysed with a backward stepwise Cox proportional
hazards regression model. This analysis was performed
in 197 patients, CD4+ counts not being available
routinely before September 1986. Variables were
persistent injecting drug misuse, former injecting
drug misuse, methadone maintenance treatment pro-
gramme, age, sex, interval between first misuse of
injected drugs and entry to study, duration of injecting
drug misuse, and (in order to control for time since
HIV infection) CD4+ counts at entry to study. The
time variable was the interval between the first CD4+
count and the end of the observation period.

Results
The 297 patients (191 men, 106 women; median age

27 years (range 19-50)) were followed up for a median
of 16 months (range 1-58). During follow up 80
patients adhered to a methadone maintenance treat-
ment programme, 93 remained free of illicit drugs, and
124 continued misusing injected drugs (table I). There
were no significant differences among the groups in
age, sex, and available CD4+ counts at study entry
(median CD4+ count for all patients 0 44x 109/1, range
0 01-I-91 x 109/l). The median year of first misusing
injected drugs was 1979, and the median interval
between first misusing injected drugs and entering the
study was 7-1 years (range 0-9-23). The methadone
treated group had begun injecting drugs significantly
earlier than the other two groups and had a significantly
longer follow up (table I).
The probabilities ofHIV infection progressing from

Centers for Disease Control stage II or III to stage IV
after one, two, and three years of follow up were 2%
(95% confidence interval 0% to 5%), 11% (3% to 19%),
and 29% (15% to 43%) in the methadone treated group;
10% (3% to 16%), 21% (10% to 32%), and 29% (14% to
43%) in former injecting drug misusers; and 11% (5%
to 17%), 36% (24% to 48%), and 60% (45% to 76%) in
persistent injecting drug misusers (figure). The pro-
gression rate in persistent injecting drug misusers was
significantly higher than that in the methadone treated
(p<0-01) and former drug misuser groups (p<005).

In a Cox proportional hazards regression analysis

TABLE I -Characteristics ofpatients in the three study groups

Patients in methadone Former injecting Persistent injecting
treatment programme drug misusers drug misusers p Value*

No of patients 80 93 124
No of women 35 29 42 NS
Median age (years) (range) 28 (21-38) 27 (21-43) 27 (19-50) NS
Median duration of follow up (months) (range) 19-6 (4-58) 15 3 (3-50) 12-0 (1-56) <0c05
Median interval between first misuse of injected drugs and entry to

study (years) (range) 9-0 (1-4-20) 7-0 (0-9-23) 6-5 (0-5-21) <0 001
Median year of first injecting drug misuse 1978 1980 1980 <0 001
Median CD4+ count (x 109lO) (range):
Atentrytostudy 0-41 (001-1 51) 0-46(0 02-1-64) 0 44(0-02-1-91) NS
At end ofstudy 0 35 (0-01-1 60) 0-39 (001-1-39) 0 32 (001-1 72) NS

Median change in CD4+ count/year(%) -16-1 -9-3 -18 7 NS
No of patients with CD4+ counts available 60 71 66
Median interval between CD4+ count at entry to study and end of

observation period (months) (range) 14-3 (3-36) 13 2 (1-36) 12 9 (2-35) NS

*Wilcoxon rank sum test.
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Probability ofprogression ofHIV infection from Centers for Disease
Control stage II or III to stage IV in the three patient groups

CD4+ count, continued drug use, and maintenance
treatment with methadone gave independent predictive
information for the progression of HIV infection. The
relative risks of progression were 1-50 (95% confidence
interval 1 35 to 1 67) for 50% decrease in CD4+ cells
(p<0-001), 1-78 (1-20 to 2-67) for persistent drug
misuse (p<0-01), and 0-48 (0-29 to 0 77) for the
methadone treatment (p<0-01). A trend towards
slower progression was also found in former drug users
(relative risk 0-66 (95% confidence interval 0-41 to
1-06); (p=0085). All other variables tested (age, sex,
interval between first misuse of injected drugs and
entry to study, and duration of injecting drug misuse)
yielded no significant predictive information and were
eliminated during the backward stepwise multivariate
regression analysis.

During follow up 40 patients died (table II). Twenty
died of AIDS related complications (as defined by the
Centers for Disease Control),2 three of bacterial
pneumonia and septicaemia, 12 of a heroin overdose;
one death was suicide, and four patients died of
other causes. Fatal heroin poisoning occurred in 10
persistent injecting drug misusers and two patients
who had returned to injecting after a drug free interval.
No case of poisoning with an illicit drug occurred
in the methadone treated group. The overall death
rate (mainly attributable to poisoning) was significantly
higher in persistent injecting drug misusers than in
former drug misusers or patients given methadone.

Discussion
Acquisition and spread of HIV infection are closely

linked with injecting drug misuse,' and strategies to
prevent HIV infection and stop misusers injecting
overlap considerably.46 The key question in this study
was whether stopping the misuse of injected drugs

TABLE iI-Causes ofdeath among patients in the three groups

Patients in methadone Former injecting Persistent injecting
treatment programme drug misusers drug misusers Total

AIDS related death* 5 4 11 20
Bacterial pneumonia 1 1 2
Septicaemia 1 1
Heroin overdose 2t 10 12
Suicide 1 I
Homicide 1 I
Cirrhosis of liver I I
Subarachnoid haemorrhage 1 1
Unknown 1 I

Total 7 7 26 40

*As defined by Centers for Disease Control.
tOne patient resumed injecting drugs after release from prison and was followed up for six months. Another patient
returned to injecting drugs after a drug free interval of 30 months.

preserved or improved the health of misusers infected
with HIV. Our data suggest that stopping injecting
drug misuse lessens HIV associated morbidity in
infected subjects and that appropriate treatment pro-
grammes for drug misuse may be effective in preventing
HIV related complications.

Arguably the results of this non-randomised obser-
vational intervention study might be explained by
confounding factors. The date of acquiring HIV
infection in our study population was unknown, and
therefore progression rates might have been influenced
by different durations of infection. This, however,
seems unlikely. The median year of first misusing
injected drugs was similar in the three groups (1978-
80), and sharing injecting equipment was common in
Zurich until 1985. Hence the risk of acquiring HIV
was similar, suggesting a comparable duration of
infection. In addition, CD4+ counts, a known marker
of the progression ofHIV disease,78 were similar in the
three groups at entry to the study. Multivariate
regression analysis with CD4+ count at study entry as
one of the predictor variables confirmed the different
relative risks for disease progression.
Our findings are consistent with those of Des Jarlais

et al, who found that continued drug injecting was
associated with an increased loss of CD4+ cells in a
cohort of injecting drug misusers in New York City
drug treatment programmes.9 Kaslow et al found no
evidence for a role of alcohol or other psychoactive
drugs in accelerating immunodeficiency in HIV
seropositive homosexual and bisexual men and, in
addition, no relation between opiates and disease
progression.'0 The number of injecting drug misusers
in their cohort, however, was small.

Searching for an explanation for our results includes
examining the role of cofactors that may influence the
progression ofHIV infection. Zagury etal hypothesised
that repeated antigenic stimulation of HIV infected
CD4+ cells may promote expression ofHIV, depletion
of CD4+ cells, and further spread of the virus and
consequently may affect the latency period in AIDS."
In vitro studies showing that herpesviruses enhance
replication of HIV,'2 13 as well as clinical observations
of potentially earlier progression to AIDS in cases of
coinfection with HIV and cytomegalovirus,'4 suggest
that such cofactors may contribute to the pathogenesis
of HIV infection.'5 Illicit use of injected drugs is often
associated with non-sterile drug preparations, needle
sharing, and potential repeated exposure to HIV and
other infectious or toxic agents which might contribute
to increased HIV associated morbidity. Our finding of
a slower progression of HIV disease in rehabilitated
drug users might be explained by the elimination
of such cofactors. Available data suggest no clear
immunosuppressive or HIV enhancing effect of
the injected drugs themselves or other psychoactive
drugs.'0 16

Although the influence of additional factors such as
patient care, compliance with therapeutic interventions,
and psychosocial aspects is difficult to measure, they
may contribute to the better outcome in rehabilitated
drug misusers. Patients attending a methadone main-
tenance treatment programme benefit from continuing
medical care. This could result in earlier therapeutic
interventions for intercurreiit illnesses. Similarly,
former drug misusers have a healthier lifestyle and
usually have better and earlier access to medical care
than persistent injecting drug misusers.
Many studies have shown that treatment of drug

misuse, including methadone treatment programmes,
can prevent the secondary psychosocial and physical
morbidity of drug misuse and that social reintegration
is achievable for many subjects.' 17-20 In addition,
our results show that HIV associated morbidity as
well as death rates can successfully be reduced.
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Furthermore, secondary prevention in HIV infected
injecting drug misusers aims at another aspect: socially
reintegrated patients or those enrolled in a drug
treatment programme are more likely to attend
educational programmes, which may limit the further
spread of HIV infection.46 17
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help. This work was supported in part by a grant from the
Swiss Federal Office of Public Health.
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Abstract
Objective-To determine whether inhaled

salmeterol, a new long acting inhaled 1i adrenergic
agonist, reduces nocturnal bronchoconstriction and
improves sleep quality in patients with nocturnal
asthma.
Design-Randomised, double blind, placebo

controlled crossover study.
Setting-Hospital outpatient clinics in Edinburgh.
Subjects-Twenty clinically stable patients (13

women, seven men) with nocturnal asthma, median
age 39 (range 18-60) years.

Interventions-Salmeterol 50 [sg and 100Rg and
placebo taken each morning and evening by metered
dose inhaler. Rescue salbutamol inhalers were pro-
vided throughout the run in and study periods.
Main outcome measures-Improvement in

nocturnal asthma as measured by peak expiratory
flow rates and change in sleep quality as measured by
electroencephalography.
Results-Salmeterol improved the lowest over-

night peak flow rate at both 50 g (difference in
median values (95% confidence interval for difference
in medians) 69 (18 to 88) I/min) and 100 [tg (72 (23 to
61) I/min) doses twice daily. While taking salmeterol
50 [ig twice daily patients had an objective improve-
ment in sleep quality, spending less time awake or in
light sleep (-9 (-4 to -44) min) and more time in
stage 4 sleep (26 (6-34) min).
Conclusions-Salmeterol is an effective long

acting inhaled bronchodilator for patients with
nocturnal asthma and at a dose of 50 Ftg twice daily
improves objective sleep quality.

Introduction
Three quarters of all asthmatic patients are woken

from time to time by coughing, wheezing, and breath-
lessness.' 2 This nocturnal asthma is associated with
significant sleep disturbance and increased nocturnal
awakenings,`~and often these symptoms form the
patient's main complaint. Hitherto no treatment has
been shown to improve sleep quality in patients with
nocturnal asthma.

Treatment of nocturnal bronchoconstriction has
been limited by the short duration of action of conven-
tional inhaled bronchodilators so that the bedtime dose
does not produce effective bronchodilatation at the end
of the night, when bronchoconstriction is usually at its
most severe.6 Many asthmatic patients cannot tolerate
therapeutically effective doses of sustained release oral
13 agonists78 or theophylline9 which, although effective
in reducing nocturnal bronchoconstriction in patients
with asthma,7"' do not produce any objective improve-
ment in their sleep quality.'2 13

Salmeterol, a new inhaled 13 agonist, differs from
conventional K agonists in that it produces effective
bronchodilatation for 12 hours after a single inhaled
dose. 14 The object of the our study was to evaluate both
subjectively and objectively the effect of inhaled
salmeterol on nocturnal bronchoconstriction and sleep
quality in patients with nocturnal asthma.

Methods
Twenty patients with nocturnal asthma were entered

into a randomised, double blind, crossover study
(mean age 39 (range 18-60) years; seven men) to
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