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Introduction
Intravenous drug use was the only

risk factor in 75 (7 percent) of the 1,074
AIDS (acquired immunodeficiency syn-
drome) cases diagnosed and reported in
The Netherlands by December 31, 1989.
Forty-five of these cases were residents of
Amsterdam (P. Bindels, personal commu-
nication). Although the absolute number
of AIDS cases among intravenous drug
users in this city of approximately 700,000
inhabitants is still relatively small, the rate
of the recent increase is high: from one
new case in 1985, three in 1986, eight in
1987, and 15 in 1988 to 18 new cases in
1989. In an effort to stop or slow down the
spread of HIV among drug users, a num-
ber of national and local policies have
been developed and applied. The informa-
tional programs directed to drug users, on
the dangers of AIDS and on ways of pre-
venting infection (since 1986), were sup-
plemented by supplying condoms to ad-
dicted prostitutes. In 1984, a needle and
syringe exchange program was imple-
mentcd,'2 the original purpose of which
was to prevent the spread of hepatitis B.
All of these policies aim at voluntary be-
havioral change, by reducing risk behav-
ior and thereby limiting the occurrence of
new HIV infections. Evidence based on
self-reporting suggests that behavioral
change toward safer drug using practices
did indeed occur in Amsterdam in recent
years. A study previously published in this
Joumal,3 showed that in a cohort of intra-
venous drug users a marked increase in
making exclusive use of the Amsterdam
needle and syringe exchange program oc-
curred during the period December 1985
through July 1988 with a concurrent
marked reduction in sharing used needles

and syringes. Self-reported changes in be-
havior have their limitations and more ob-
jective measures of risk reduction are
needed to corroborate these findings. The
aim of this study therefore is to describe
several of these more objective indicators
for the development of the HIV epidemic
among drug users in Amsterdam during
the past few years.

Three indicators will be dealt with: 1)
HIV seroprevalence among intravenous
drug users at intake into a study from 1986
through 1989; 2) incidence of HIV infec-
tions in a cohort of intravenous drug users
from 1986 through 1989; and 3) incidence
of acute hepatitis B infection among drug
users in the city of Amsterdam from 1983
through 1989. In drug users, hepatitis B
virus (HBV), like HIV, is transmitted
mainly through the sharing of needles and
syringes. Acute hepatitis B infection was
therefore chosen as a surrogate marker for
HIV infection. In homosexual men, where
both HBV and HIV also share the same
main transmission mode (anogenital inter-
course), a close correspondence between
hepatitis and HIV incidence was shown.4

Methods
Study Participants

Participants were recruited at six
methadone maintenance outposts and at a
weekly sexually transmitted diseases

From the Municipal Health Service, Amster-
dam, The Netherlands. Address reprint re-
quests to H.J.A. van Haastrecht, Municipal
Health Service, Department of Public Health
and Environment, PO Box 20244, 1t)00 HE
Amsterdam, The Netherlands. This paper, sub-
mitted to the Journal March 21, 1990, was re-
vised and accepted for publication September
5, 1990.

American Journal of Public Health 59



van Haastrecht, et al.

clinic for drug-using prostitutes. Both in-
travenous and non-intravenous drug users
were invited to participate. After informed
consent was obtained, a blood sample for
HIV serology was taken and participants
were interviewed using a standard ques-
tionnaire. Participants were asked to re-
turn for follow-up examinations every
four months for repeat interviews and
blood samples. There was no payment for
their first visit; those who continued par-
ticipation in the study were offered 25
Dutch guilders as an incentive for each
follow-up visit. HIV antibody tests were
performed using standard procedures de-
scribed elsewhere.5 The intake of partici-
pants started December 1985 and contin-
ues to the present.

Results reported here pertain to the
period January 1986 to the end of 1989.
Participants who reported at intake ever
having used drugs intravenously were
considered intravenous drug users (IV-
DUs) and were all included in the HIV-
seroprevalence analysis. The HIV-inci-
dence analysis was limited to those
follow-up participantswho had used drugs
intravenously within the five years pre-
ceding intake or who (re-)started intrave-
nous drug use in the course of follow-up.
IVDUs with a positive HIV-antibody test
result at entry were more inclined to take
part in the follow-up than thosewho tested
negative; 69 percent versus 57 percent, re-
spectively, returned for at least one fol-
low-up visit by March 1990. Risk factors
for the presence of HIV-antibody that
were more often present in those in fol-
low-up than in others were: recently in-
jecting, residing in Amsterdam for more
than two years, and German nationality.

HIV-Seroprevalence and -Incidence

The development of the HIV-sero-
prevalence rate over time was examined

by separating the intakes according to
year of intake (1986-89). Since partici-
pants were self-selected, it is conceivable
that IVDUs with different probabilities of
being seropositive entered the study at dif-
ferent times. To control for such a selec-
tion bias, predetermined risk factors5 that
predict the probability of being seroposi-
tive and that were presumed not to reflect
policy-induced behavior changes were
multivariately controlled by logistic re-
gression, using standard statistical soft-
ware.6 These risk factors were: date of
first and date of last injection, nationality,
length of stay in Amsterdam, and fre-
quency of smoking of heroin in past six
months. Annual incidence rates were cal-
culated by determining the number of se-
roconversions per 100 person-years for
those at risk. At risk were considered IV-
DUs who were HIV-antibody negative at
entry, from their first visit until their last
one or until seroconversion. Date of sero-
conversion was estimated as the midpoint
of date of last seronegative visit and date
of first seropositive visit.

Incidence ofAcute Hepatitis B

All cases of acute hepatitis B in
Amsterdam must be reported to the Mu-
nicipal Health Service. On a routine basis,
background data including drug use are
collected in a personal interview by a pub-
lic health nurse. This procedure remained
unchanged throughout the study period.
All records of acute hepatitis B cases from
1983 through 1989were carefully screened
by one of us (CB) for cases with a history
of illicit drug use. Incidence was calcu-
lated by using estimates of the total num-
ber of hard drug users present per year as
denominator; these estimates were calcu-
lated by the Municipal Health Service's
drug department, based on a capture/
recapture method quarterly7 and have

wide margins of uncertainty. We assumed
there was a constant proportion of injec-
tors among these drug users during the
study period.

Results
HIV-Seroprevalence

A total of 622 subjects who had ever
used drugs intravenously participated in
the study between January 1986 and De-
cember 1989 (Table 1). In four consecu-
tive years (1986-89), both the crude HIV
seroprevalence rates and the adjusted
rates (taking 1986 as year of reference)
remained between 27.8 percent and 34.1
percent with no trend effect (Table 1).

HIV-Incidence

A total of 236 subjects who were
seronegative at entry into the study and
who reported intravenous drug use either
within the five years preceding entry or in
the course of follow-up, were analyzed to
determine incidence. Twenty-seven sero-
conversions were recorded: five in 1986,
six in 1987, eight in 1988, and eight in 1989.

The incidence rates per 100 person-
years (95% confidence interval) were: 10.7
(1.3, 20.0) in 1986, 5.6 (1.1, 10.1) in 1987,
5.6 (1.7, 9.5) in 1988, and 5.5 (1.7, 9.4) in
1989 (Figure 1). The incidence rate differ-
ence between 1986 and 1987 was 5.0
(-5.3, 15.4).

Acute Hepatitis B Incidence

The incidence of acute hepatitis B
(AHB) per 10,000 varied from a high of 48
in 1984, to a low of 8.6 in 1989 (Figure 2).
Over the seven-year time span under
study, there was a significant decline in
AHB incidence (X2 for trend = 23.5, df =
1, p = 10-6).

Discussion
These data suggest a decline in HIV-

seroconversion from 1986 to 1987, fol-
lowed by stabilization up to 1989. The
confidence intervals, however, are broad,
indicating that the early decline is not con-
clusive. In San Francisco, a similar de-
cline was noticed in HIV seroconversion
rate per 100 person-years in IVDUs: from
seven in 1985 to 2.4 in 1987.8 It is very
difficult to evaluate properly the impact of
behavioral change among IVDUs in
Amsterdam, by comparing it with studies
being done in other countries. Generally,
because large segments of the total popu-
lation of IVDUs are hard to reach, very
little is known about the representative-
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ness of IVDU study samples; ours is no
exception. Participants were self-selected
and follow-up was poor; only 57 percent of
HIV-antibody negative IVDU at entry re-
turned for at least one follow-up visit. Con-
tinued participation in the study may be of
more interest to those IVDUs who have
not modified their risk behavior and there-
fore may suspect a change in their serosta-
tus since their last test. For this reason we
may be overestimating HIV incidence in
IVDUs in Amsterdam when generalizing
from this group. On the other hand, we
have evidence that behavioral change did
occur especially in those drug users who
took part in the follow-up study.3

We found rather stable HIV sero-
prevalences over the years, both for the
crude prevalences and after attempting to
correct for the influence of selection bi-
ases following from our sampling proce-
dures. Stable HIV seroprevalences
among IVDUs in recent years have been
reported from many cities in North Amer-
ica and Western Europe.8-16 The interpre-
tation of this phenomenon, however, and
especially measuring the impact of behav-
ior change by monitoring seroprevalence,
is very difficult since many factors that
affect the general IVDU population and
that are generally not well recorded-for
example loss of seropositives for various

reasons (mortality, hospitalization, mov-
ing, cessation of drug use, etc.) and en-
trance of new seronegative injectors-
have to be taken into account. As appears
from our data and as was reported before
from Manhattan, New York City,9 a sta-
ble seroprevalence is still compatible with
a rather high incidence.

Throughout the study period the
same technique was applied to estimate
the number of drug users in the city and
reporting requirements for acute hepatitis
B remained the same. We therefore con-
sider it unlikely that the marked decrease
in acute hepatitis B observed in drug users
is an artefact, i.e. the result of a change in
these procedures. From the United King-
dom a similar decrease in acute hepatitis B
incidence in drug users since 1985 has
been reported.17

In conclusion, we found a modest de-
crease in HIV incidence among IVDUs
participating in our follow-up study which
correlates with the earlier reported behav-
ioral change in this group.3 The decline in
acute hepatitis B incidence is a convincing
indicator of effective behavior change.
The largest drop in hepatitis incidence ap-
peared before 1987, a period about which
we have very limited data on HIV prev-
alence and incidence. Possibly a parallel
reduction occurred in HIV incidence in
that period that we were not able to mea-
sure. Nevertheless, recent HIV incidence
rates still appear to be disturbingly high,
indicating that transmission among this
group is continuing. El
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