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Seroepidemiology of Viral Infections Among
Intravenous Drug Users in Northern California

JEROME B. ZELDIS, MD, PhD; SUNITA JAIN, MBBS; 1. KEN KURAMOTO, MT; CHERYL RICHARDS, MT(ASCP)SBB;
KATHLEEN SAZAMA, MD, JD; STEVEN SAMUELS, PhD; PAUL V. HOLLAND, MD; and NEIL FLYNN, MD; Sacramento, California

Intravenous drug users are frequently exposed to parenterally transmitted viral infections, and these infections can spread
to the general population through sexual activity. We investigated the prevalence of serologic markers for human
immunodeficiency virus type 1 (HIV-1), human T-cell lymphotropic virus type 1/11 (HTLV-1/11), hepatitis B virus (HBV), and
hepatitis C virus (HCV) in intravenous drug users and their sexual contacts. Of 585 drug users from northern California
tested for these serologic markers, 72% were reactive for the antibody to HCV, 710/o for the antibody to hepatitis B core
antigen, 120/o for HTLV-1/11 antibodies, and 10% for the HIV-1 antibody. The prevalence of serologic markers for these four
viruses correlated with the duration of intravenous drug use, the ethnic group, and the drug of choice. More than 85% of
subjects infected with either HCV or HBV were coinfected with the other virus. All persons reactive to HTLV-l/11 antibodies
had antibodies for either HBV or HCV. Of 81 sexual contacts tested, 170/o had evidence of HBV infection while only 6% were
reactive for HTLV-1/11 antibodies and 4% for the antibody to HCV. None of this group was infected with HIV-1.

We conclude that HTLV-l/11 and HCV are inefficiently transmitted to sexual contacts while HBV is spread more readily.
Programs designed to discourage the sharing of drug paraphernalia, such as needle and syringe exchanges, should decrease
the risk of parenterally spread viral infections in intravenous drug users and thus slow the spread of these infections to the
general population.
(Zeldis JB, Jain S, Kuramoto IK, et al: Seroepidemiology of viral infections among intravenous drug users in northern California. West J Med 1992
Jan; 156:30-35)

I ntravenous (IV) drug users acquire parenterally transmit-
ted viral agents often by sharing needles, syringes, and

other paraphernalia. I Regional differences in the prevalence
of human immunodeficiency virus type 1 (HIV-1) infection
in IV drug users reflect the date of introduction of the infec-
tion and the manner in which drug paraphernalia are
shared.2'-0 In the United States, regional variation of the
prevalence of antibody to human T-cell lymphotropic virus
type I and II (HTLV-I/II) has been observed. 11-13 Horizontal,
vertical, and blood-borne vectors of the transmission of
HTLV-I/II have been reported."-"7 Both hepatitis B and C
viruses are transmitted parenterally. 181 9 Thus, IV drug users
are at risk for acquiring all four infections.

We have studied the demographics and sharing patterns of
IV drug users in the Sacramento, California, area and have
determined the prevalence of several parenterally transmitted
viral infections in these persons and some of their drug-free
sexual contacts who participate in drug treatment programs.
These infections are hepatitis B virus (HBV), hepatitis C
virus (HCV), HTLV-I/II, and HIV-1. The duration of IV
drug use and the relative ease by which these agents are
transmitted sexually and parenterally determine the preva-
lence of these infections in the different drug-injecting
groups in northern California.

Subjects and Methods
Subjects

The target population consisted of persons enrolled in the
two major drug treatment programs (outpatient methadone

detoxification and maintenance program and residential 21-
day detoxification and long-term drug-free program) in Sac-
ramento, from August 1987 to June 1989. These persons
were offered education regarding the acquired immunodefi-
ciency syndrome (AIDS) and testing for HIV- 1 antibody at no
cost. Fliers regarding the study were posted, and all staff
members were informed about the study. The University of
California, Davis, has an ongoing project to assess the effect
of intensive, repeated AIDS prevention education on the
spread of HIV- 1 among IV drug users and their sexual part-
ners. Persons who identified themselves as either an IV drug
user or a sexual partner ofone and who volunteered to partic-
ipate were admitted into the program.20 No tally was made of
those persons who declined, and no attempt was made to
discover their reasons for nonparticipation. To be admitted
into the treatment programs, these persons acknowledged
having self-administered illicit parenteral drugs at least once.
Of the IV drug users studied, 97% were habitual users of
illicit intravenous drugs. Because the remaining 3% who do
not habitually use drugs did not affect our conclusions, we
have included them in our analysis.

The study has five components of interactions with drug
users: pretest counseling, behavioral data collection, sero-
logic testing, posttest counseling at the time the results are
released, and retesting and counseling four or more months
after the first visit. During the pretest counseling session,
each person was informed about the risk of infection, HIV
transmission, methods of preventing transmission, and the
HIV antibody blood test. Along with demographic informa-
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tion, confidential behavioral data were collected on drug use
and paraphernalia sharing habits, disinfection techniques,
and sexual practices during a one-on-one interview by re-
search staff using a standardized questionnaire.

After informed consent was obtained, blood was drawn
for testing from 585 IV drug users and 81 persons who denied
personal IV drug use but who were sexual partners of drug
injectors either occasionally (11 persons) or for prolonged
periods (70 persons). These blood specimens were subse-
quently tested for serologic markers for HBV, HCV, HTLV-
I/IH, and HIV-1. Non-drug-using sexual partners who partic-
ipated in the project came to the program either with their
partners or by themselves as they perceived their own risk for
HIV infection. All of the participants denied homosexual
contacts.
Serologic Assays

Serum specimens were obtained from the 585 IV drug
users and 81 sexual partners ofIV drug users. All serum was
frozen immediately after separation from the cellular ele-
ments of blood and stored below -20°C before analysis.
These specimens were tested for hepatitis B surface antigen
(HBsAg, Auszyme, Abbott Laboratories, Inc, North Chi-
cago, Ill) and for antibodies to the hepatitis B core antigen
(anti-HBc, Corzyme, and anti-HBs, Ausab, Abbott Labora-
tories), hepatitis C (anti-HCV, Ortho HCV ELISA Test Sys-
tem, Ortho Diagnostic Systems, Inc, Raritan, NJ), HIV-1
(anti-HIV-1, enzyme immunoassay [EIA] by Genetic Sys-
tems, Seattle, Washington, and Western blot by University
of California, Davis, Virus Laboratory- done according
to Centers for Disease Control criteria), and HTLV-I/ll
(anti-HTLV-I/ll, HTLV-I EIA Diagnostic Kit, Abbott Labo-
ratories, and confirmed by immunofluorescent assay2" per-
formed by the California Department of Health Services
Viral and Rickettsial Diseases Laboratory using in-house re-
agents). *

Statistical Methods
The combined effects of age, number of years of IV drug

use, ethnic group, drug of choice, and sex were studied with
multiple logistic regression. Only effects significant at
P < .05 are reported. The data were maintained on a Paradox
data base and analyzed with the Statistical Analysis System22
software library and the Biomedical Computer Programs lo-
gistic regression program.23
Results
Intravenous Drug Users

A total of 585 heterosexual IV drug users were evaluated
for four parenterally acquired viral infections (Table 1). The

*Abbott Laboratories, Inc, and Ortho Diagnostic Systems, Inc, donated the im-
munoassays.

average age ofthis group was 33 years. Although most (60%)
were men, there was no difference in the prevalence of sero-
logic markers by sex. Most drug injectors (74%) were white.
Most (74%) had at least a high school education, but 72%
were unemployed. Heroin was used by 76%. The members of
this group had lived in the Sacramento metropolitan area for
an average of 11 years. Nearly all (94%) shared their para-
phernalia at least occasionally, usually within their own eth-
nic group.

The most prevalent serologic markers among IV drug
users were anti-HCV (421 of 585 [72%]) and anti-HBc (417
of 585 [7 1%]; Figure 1). The univariate analyses are shown
in Table 2, and the logistic regressions of the same data are
shown in Table 3. For the categoric factors, the logistic re-
gression results are displayed as adjusted odds ratios for each
category versus a baseline group. For years of IV drug use,
the relative odds for each additional five years are given.
Also given are the z statistics (coefficient or standard error)
produced by the logistic regression program. The logistic
results generally confirm the univariate analyses.

Of the 585 IV drug users, 70 (12%) were reactive to
HTLV-I/II antibodies, with a greater prevalence of this
marker in African Americans and Hispanics than in whites.
The frequency of anti-HBs was significantly higher in His-
panics than in either whites or African Americans. As ofJune
1989, only 8 (1.4%) of the IV drug users were reactive to the
HIV-1 antibody.

The presence of each viral marker except HBsAg corre-

ABBREVIATIONS USED IN TEXT
AIDS = acquired immunodeficiency syndrome
anti-HBc = antibody to hepatitis B core antigen
anti-HBs = antibody to hepatitis B surface antigen
EIA = enzyme immunoassay
HBsAg = hepatitis B surface antigen
HBV = hepatitis B virus
HCV = hepatitis C virus
HIV-1 = human immunodeficiency virus type 1
HTLV-I/II = human T-cell lymphotropic virus type I and II
IV = intravenous

TABLE 1.-Demographc Data on Intravenous (IV0 Drug Users
in Sacramento, California (n=585)P

Potients,
Demmogrphics No. (qb)

Sex
Men ................. 344 (59)
Women ................. 241 (41)

Ethnic origin
White .................430 (74)
Hispanic ................. 100 (17)
African American ...... ........... 30 (5)
Asian................. 9 (1.5)
Native American ........ ......... -7 (1)
Other................. 9 (1.5)

Education, grade
<12................. 152 (26)
12.................262 (45)
>12 ................. 171 (29)

Drug history
IV drug of choice
Heroin.....................446(76)
Amphetamines ........ ......... 88 (15)
Cocaine................. 41 (7)
Other................. 10 (2)

Sharing of paraphernalia
Never......... ...... 33 (6)
Sometimes ................. 276 (47)
Often................. 68 (12)
Usually ................. 79 (14)
Always................. 116 (20)
Not known ...... ........... 13 (2)

Disinfection
Never................. 168 (29)
Sometimes.. 137 (23)
Often.29 (5)
Usually.89 (15)
Always.122 (21)
Not known.40 (7)

'Average duration of drug use. 15 years; average duration of IV drug use. 11 yeam
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32 VIRAL INFECTIONS AND IV DRUG USE

lated with the duration of intravenous drug use (Figure 2).
This is most apparent in the 188 IV drug users with less than
five years of drug use who lack the HIV-1 antibody entirely.
They began the parenteral use of illicit substances after pub-
licity about the possibility of contracting AIDS through nee-
dle sharing was widespread. The 336 IV drug users who had
serologic markers for both HBV and HCV (57% of partici-
pants) averaged 13 years of injecting drugs compared with an
average of only 4.6 years for the 83 (14%) who lacked mark-
ers for both. Every five years the adjusted odds of acquiring a
viral infection increased by 100% based on anti-HCV reac-
tivity, by 50% based on anti-HTLV-I/ll reactivity, by 80%
with anti-HBs reactivity, and by 40% with anti-HBc reactiv-
ity (Table 3). The current practice of needle and syringe
disinfection did not significantly affect the distribution of

viral markers. This may be due to the recent (within the past
three years) introduction of disinfection practices in this pop-
ulation. We are continuing to study this population for evi-
dence of the effectiveness of disinfection in preventing the
spread of these diseases.

The years of IV drug use correlated more strongly with
the acquisition of serologic markers for HTLV-I/ll, HCV,
and HBV than did the age of the user. The odds ratios and z
statistics for the risk of each additional five years of age are
all lower than the corresponding statistics for years of IV
drug use. Age correlates less closely because persons in a
particular age group differ in their drug use. For example,
people older than 50 years had used drugs for 2 to 52 years,
and most people younger than 20 years had used drugs for
more than 5 years. Intravenous heroin users had a higher

Figure 1.-The schema shows the prevalence of hepatitis B surface antigen (HBsAg) and antibodies to hepatitis C virus (anti-HCV), hepatitis B core [antigen] (anti-
HBc), HBsAg (anti-HBs), human immunodeficiency virus (anti-HIV), and human T-lymphotropic virus types and 11 (anti-HTLV-I/II) in 585 intravenous drug users,

initially stratified by anti-HCV reactivity. NR = nonreactive, R = reactive, *female

Anti-HCV Reactive
N = 421; 72% of 585

| anti-HBc
R-336 NR-85

I anti-HBs I
R-234 NR.102 R-10 NR=75

anti-HTLV-VII |

R=45 NR=189 R=9 NR=93 R=2 NR=8 RW4N 7

HBsAg
R-4 NR-41 R-6 NR-183 R-2 NR=7 R-14 NR-79 R-0 NR.2 R=0 NR=8 R=O NR-4 R=4 NR-67

anti-HIV

R-1 NR=40 R=3 NR-180 R-1 NR-1 'R=l NR=13 R=1 NR=7

Anti-HCV Nonreactive
N = 164; 28% of 585

I anti-HBc I
R=81 NR=83

anti-HBs
R-51 NRU3O R=3 NR=80

anti-HTLV-VIII
F =7 NR=44 R=3 NR=27 R*O NR 3 R=O NR=80

IHBsAgj
R=O NR=7 R=O NR-44 R=O NR-3 R=11 NR=16 R=0 NR=3 R=8 NR=72

antHIV

R.1 NR=2
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prevalence ofboth HBV andHCV markers than persons who
used IV amphetamines, cocaine, or other substances (Figure
3). This difference is independent of years of IV drug use

(Table 3), despite the observation that the duration of drug
use for heroin addicts (12.6 years) was greater than that for
users of either amphetamines (7.2 years) or cocaine (5.5
years).

Serologic evidence of coinfection with HBV, HCV, and

Figure 2.-Serologic markers for parenterally transmitted viral infections are
correlated with the duration of intravenous (IV) drug use. Anti-HBc= antibody
to hepatitis B core [antigen], Anti-HBs= antibody to hepatitis B surface [anti-
gen] (HBsAg), Anti-HCV= antibody to hepatitis C virus, Anti-HTLV= antibody to
human T-lymphotropic virus, HIV+ = human immunodeficiency virus positivity,
IVDU = IV drug user, NS= not significant

HTLV-I/ll was common (Figure 4). Overall, 336 IV drug
users (57%) were reactive to both anti-HBc and anti-HCV; 54
(9%) showed evidence of coinfection with all three viruses
(HBV, HCV, and HTLV-I/ll). By far the greatest correlation
is seen between HBV and HCV, where 81% of the 417 anti-
HBc-reactive subjects were also reactive to anti-HCV and
80% of the 421 reactive for anti-HCV were also anti-HBc
reactive. In addition, all 70 people reactive to anti-HTLV-I/lI
were also reactive for either anti-HBc (14%), anti-HCV
(9%), or both (77%).

All eight persons positive for the HIV-1 antibody (7 men,
1 woman) were reactive to anti-HCV. Seven of the eight had
serologic evidence ofcurrent or previous HBV infection, and
the eighth (who was reactive only for anti-HBs) probably had
been immunized with hepatitis B virus vaccine.

Sexual Contacts

Eleven persons (6 men and 5 women) reported rare or
infrequent sexual contacts with an IV drug user. Of these,
three men and four women (63%) were completely seronega-
tive. One woman was anti-HCV reactive. Three men were
reactive for the HTLV-I/II antibody and one of the three was
anti-HBc reactive as well.

Of the 70 persons who reported frequent sexual contact
with drug injectors, none were HIV-1 infected and 53 (76%)
were completely seronegative for viral infection. Three per-
sons (4%) were reactive for anti-HCV, 13 (19%) had sero-
logic evidence ofHBV infection, and 4 (6%) were reactive to
HTLV-I/II. One was coinfected with HBV and HCV, and
another was reactive to both anti-HBs and anti-HBc (proba-
bly a resolved hepatitis B infection).

Discussion

The prevalence of viral infection among IV drug users in
drug treatment programs during 1988 and 1989 in the Sacra-
mento metropolitan area differed from that in other areas in
California10 and in the United States' in the low prevalence
(1%) ofantibodies to HIV-l and the relatively low prevalence
of antibodies to HTLV-I/II. These retroviruses, as well as
both HBV and HCV, are assumed to be transferred readily
when IV drug users share paraphernalia. Therefore, the find-
ing that HIV-1 has not yet become well established in this
community provides an opportunity to prospectively evaluate

TABLE 2.-Prevalence ofSerologic Markers by Ethnic Group in Intravenous Drug Users
Anti- Anti- Anti- Anti- Anti-

HBsAg HBcf HBsf HCVf HTLV-/154 HIV-1I
Ethnic Goup n No. (9b) No. (96) No. (96 No. (96) No. (9b) No. (9b)

White ............... 430 35 (8) 301 (70) 212 (49) 298 (69) 35 (8) 5 (1)
Hispanic ............... 100 8 (8) 77 (77) 63 (63) 83 (83) 22 (22) 1 (1)
African American ...... .. 30 4 (13) 22 (77) 12 (40) 23 (77) 9 (30) 2 (7)
OtherlI................ 25 2 (8) 17(68) 11 (44) 17(68) 4(16) 0(0)

TOTAL ................ 585 49 (8) 417 (71) 298 (51) 421 (72) 70 (12) 8 (1)
Pi.................... NS NS <.01 <.05 <.0001 NS
Anti-HBc=antibody to hepatitis B core [antigen], Ati-HBs-antibody to hepatitis B surface [antigen]. Anti-HCV- antibody to hepatitis C virus.
Anti-HIV-1 -a ntibody to human immunodeficiency virus, Anti-HLWV-1I/1 -antibody to human T-lymphotropic virus and 11. HBsAg- hepatitis B
surfae antigen

tonfifrned positive by neutralization.
tReactive more than once on enzyme immunoassay.
ICnfirmed by indirectfluorescent antibody test except 1 white, or 34 (8(b) positive, and 2 Hispanics. or 20 (20)b) positive, for a total of 67

§Confirmed positive by Westem blot using Centers for Disease Control criteria for anti-HIV-1.
IlOther includes Asian Amercans, NativeAmericans, and people whose ethnic origin could not be classified.
Theprevalenceoftheserologicmarkersforanti-HTLV-lIlI in whites iscompared with thatin blacksand Hispanics,and theprevalence foranti-

iHBs and anti-HCV in Hispanics is compred with that in whites Comparisons in the prevalence of other serologk markers were not statistically
significant (NS).
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interventional programs such as needle exchange and disin-
fection practices. This low prevalence presents a unique op-
portunity to prevent further HIV transmission such as has
been observed in other similar areas with low prevalence.24

Serologic studies of IV drug users in the Sacramento
region show a high prevalence ofHBV and HCV, with a high
probability of dual or multiple infections with these two vi-
ruses. Although we used a first-generation enzyme immu-
noassay for anti-HCV, which has a substantial number of

Figure 3.-Serologic markers for parenterally transmitted virus infection are

correlated with the type of illicit drug used. "Other" includes intravenous
barbiturates, hallucinogens, and marijuana. The asterisk (*) means that the
difference in the prevalence of these markers between heroin and cocaine and
amphetamine users is statistically significant (P<.00001). The prevalence of
other markers between the drugs of choice is not statistically significant
(P>.05). Anti-HBc=antibody to hepatitis B core [antigen], Anti-HBs=anti-
body to hepatitis B surface [antigen] (HBsAg), Anti-HCV= antibody to hepatitis
C virus, Anti-HTLV=antibody to human T-lymphotropic virus

false-positive and false-negative test results, supplemental
testing suggests that more than 85% of anti-HCV EIA-reac-
tive results from IV drug users represent actual infection
(Mitchell Nellis, PhD, Ortho Diagnostics, written communi-
cation, May 1990). In fact, we may be underestimating the
frequency of anti-HCV in this population because first-gen-
eration EIA identifies antibodies to only one HCV-related
protein. All persons infected with HTLV-I/II had evidence of
HBV or HCV infection as well. The antibody to HIV-1 was
rarely found in this study population, providing an opportu-
nity to trace its entry prospectively.

The lower prevalence of HTLV-I/II and HIV-l than of
HBV and HCV infections in this population may reflect the
recent introduction of these infections into this group, fewer
viral carriers, and less efficient modes oftransmission.11 The
prevalence of serologic markers of HBV, HCV, and HTLV-
I/II infections correlated better with the duration of IV drug
use than with the age of the user, perhaps because some
younger users have used illicit intravenous drugs longer than
their older peers. Over the past five years of studying drug
injectors, we have observed that people of all ages share their
paraphernalia, but they tend to share drugs more often with
persons of similar age and ethnic origin. This rate of sharing

Anti-HBc
(n = 417)

Anti-HCV
(n =421)

Anti-HBc
Anti-HCV

Anti-HTLV-1/11
--- Anti-HTLV-1/11

(n=70)

Figure 4.-A Venn diagram shows the prevalence of serologic markers for
antibodies to hepatitis B virus core antigen (Anti-HBc), hepatitis C virus C100
peptide (Anti-HCV), and proteins to human T-lymphotropic virus types and 11
(Anti-HTLV-1/II).

TABLE 3.-Odds Ratios for Risk Factors Adjusted for All Other Factors (versus Baseline Group)
and z Statistics (Coefficient/Standard Error) From Logistic Regression of

Seroprevalence of Virus Markers

Anti-HTLV Anti-HCV Anti-HBc Anti-HBs
Odds Odds Odds Odds

Risk Factor Ratio z Ratio z Ratio z Ratio z

Ethnic group
(versus white)
African American. 8.2 3.8 3.2 2.1 1.3 0.6 0.5 -1.6
Hispanic.3.7 3.8 2.4 2.7 1.8 1.7 1.7 2.1
Other.3.1 1.8 1.0 -0.1 0.9 -0.2 0.8 -0.6

Female versus male. 1.6 1.4 1.2 0.7 0.9 -0.8 0.9 -0.3
Drug of choice

(versus amphetamine)
Cocaine .... .. 7.5 1.7 1.0 0.5 1.1 0.3 1.3 0.6
Heroin .. 5.6 1.7 2.7 3.8 2.8 3.9 2.2 2.9

Each 5 years of
intravenous drug use 2.0 6.5 1.5 4.8 1.8 6.5 1.4 4.7

Anti-HBc antibody to hepatitis B core [antigen). Anti-HBs= antibody to hepatitis B surface [antigen], Anti-HCV- hepatitis C virus, Anti-HTLV-
1/11 - antibody to human T-lymphotropic virus and 11

No.

- Heroin 446

Amphetamine 88
IMM-,,,,%,. .I100 . Cocaine 411

I 1 Other lO

1
80 o

60-0

CZ

20-

HBsAg Anti-HBc Anti-HBs Anti-HCV Anti-HTLV
Serology
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is much higher than that reported in the IV drug use study
from New York City.2'5 It also may reflect the high prevalence
of HTLV-I/ll infection in subjects aged 50 years or older
regardless of their duration of IV drug use.

The finding that approximately 9% of subjects are

HBsAg-positive regardless of the duration of IV drug use,

ethnic group, and drug of choice may indicate that a small
percentage of these patients have chronic HBV infection or

that few are experiencing acute hepatitis B at any one time.
The high frequency of HBV and HCV exposure in IV drug
users supports the continued use of anti-HBc testing as a

surrogate marker for hepatitis non-A, non-B infection in
blood donors, even with the introduction of anti-HCV
screening using an enzyme immunoassay technique.

The sexual transmission of hepatitis C occurs less fre-
quently than that of hepatitis B, as previously reported.25'26
Koff and co-workers reported that 23% of sexual partners of
IV drug users had evidence of hepatitis B26; this is similar to
our finding of a 17% HBV infection rate. Only 4% of sexual
partners had HCV markers, however, despite a similar preva-
lence of anti-HBc (71%) and anti-HCV (72%) serologic
markers in IV drug users.

As is true for other metropolitan areas, the ethnic compo-
sition ofIV drug users in the Sacramento metropolitan area is
not known. According to a 1990 report ("AIDS in Sacra-
mento County Through 1989," by Mark D. Starr, DVM,
MPVM, epidemiologist for Sacramento County Health De-
partment), the population in Sacramento County is 71%
white, 8% African American, 11% Hispanic, and 10% other.
If IV drug users' ethnicity is similar to that of the general
population, then in this study African Americans may be
slightly underrepresented and Hispanics slightly overrepre-
sented. Despite these drawbacks, the results from this study
of persons in drug treatment programs can be compared with
those of studies from other regions of the country that exam-
ined similar populations. Because we did not select our pa-

tients, other than to solicit participation of all members of
drug treatment programs, we can assume that the group stud-
ied reflects the population of IV drug users in Sacramento
who seek help for their addiction.

The acquisition of viruses by sexual transmission in IV
drug users may differ from acquisition by parenteral trans-
mission because of the behaviors that have been described to
us by the subjects in our study. They report that although they
restrict the sharing of paraphernalia to persons of similar
ethnic backgrounds, many drug users interact sexually out-
side their ethnic and age groups. This may account for the
higher prevalence of serologic markers in Hispanics and Af-
rican Americans than in whites.

In most areas of the country, it is currently illegal for IV
drug users to purchase or exchange needles and syringes
despite information from the Netherlands and the United
Kingdom27'28 that such practices do not encourage IV drug
use, decrease the sharing of paraphernalia, and decrease
risk-taking activities during IV drug use. In many states (in-
cluding California) where possessing needles and syringes
without a prescription is a felony offense and is a frequent
reason for the arrest of IV drug users, most avoid carrying
their own equipment. As a consequence, 94% of these per-
sons share needles and syringes. Our finding of an increased
accrual of serologic markers for each parenterally transmit-

ted infection with the duration of IV drug use implies that, if
they would stop using drugs intravenously or sharing per-
sonal paraphernalia, the spread of many infections should
decline.

One of the major goals of the University of California's
AIDS Task Force is to decrease the spread of HIV and other
parenterally transmitted infections by IV drug use. The prev-
alence data obtained in this study will serve as a basis for
determining whether future interventions prevent or retard
the spread of various parenterally transmitted infections.

REFERENCES
1. Follett EA, Wallace LA, McCruden EA: HIV and HBV infection in drug abusers

in Glasgow (Letter). Lancet 1987; 1:920
2. Des Jarlais DC, Friedman SR, Novick DM, et al: HIV-1 infection among

intravenous drug users in Manhattan, New York City, from 1977 through 1987. JAMA
1989; 261:1008-1012

3. Schoenbaum EE, Hartel D, Selwyn PA, et al: Risk factors for human immunode-
ficiency virus infection in intravenous drug users. N EngI J Med 1989; 321:874-879

4. Magura S, Grossman JI, Lipton DS, et al: Determinants ofneedle sharing among
intravenous drug users. Am J Public Health 1989; 79:459-462

5. Marmor M, Des Jarlais DC, Cohen H, et al: Risk factors for infection with
human immunodeficiency virus among intravenous drug abusers in New York City.
AIDS 1987; 1:39-44

6. Lange WR, Snyder FR, Lozovsky D, Kaistha V, Kaczaniuk MA, Jaff JH: Geo-
graphic distribution of human immunodeficiency virus markers in parenteral drug
abusers. Am J Public Health 1988; 78:443-446

7. Hahn RA, Onorato IM, Jones TS, Dougherty J: Prevalence of HIV infection
among intravenous drug users in the United States. JAMA 1989; 261:2677-2684

8. Des Jarlais DC, Friedman SR, Stoneburner RL: HIV infection and intravenous
drug use: Critical issues in transmission dynamics, infection outcome, and prevention.
Rev Infect Dis 1988; 10:151-158

9. Falloon J, Eddy J, Wiener L, Pizzo PA: Human immunodeficiency virus in
children. J Pediatr 1989; 114:1-30

10. Chaisson RE, Moss AR, Onishi R, Osmond D, Carlson JR: Human immuno-
deficiency virus infection in heterosexual intravenous drug users in San Francisc6. Am
J Public Health 1987; 77:169-171

11. Lee H, Swanson P, Shorty VS, Zack JA, Rosenblatt JD, Chen IS: High rate of
HTLV-II infection in seropositive IV drug abusers in New Orleans. Science 1989;
244:471-474

12. Robert-Guroff M, Weiss SH, Giron JA, et al: Prevalence of antibodies to
HTLV-I, -11, and -III in intravenous drug abusers from an AIDS endemic region. JAMA
1986; 255:3133-3137

13. Lee HH, Weiss SH, Brown LS, et al: Patterns of HIV-1 and HTLV-I/II in
intravenous drug abusers from the Middle Atlantic and central regions of the USA. J
Infect Dis 1990; 162:347-352

14. Tirelli U, Vaccher E, Carbone A, De Paoli P, Santini G, Monfardini S: Hetero-
sexual contact is not the predominant mode of HTLV-Ill transmission among intrave-
nous drug abusers (Letter). JAMA 1986; 255:2289

15. Murphy EL, Figueroa JP, Gibbs WN, et al: Sexual transmission of human T-
lymphotropic virus type I (HTLV-I). Ann Intern Med 1989; 111:555-560

16. HTLV-1 comes of age. Lancet 1988; 1:217-219
17. Blayney DW, Blattner WA, Robert-Guroff M, et al: The human T-cell leuke-

mia-lymphoma virus in the southeastern United States. JAMA 1983; 250:1048-1052
18. Kane MA, Alter MJ, Hadler SC, Margolis HS: Hepatitis B infection in the

United States-Recent trends and future strategies for control. Am J Med 1989;
87:1 lS-13S

19. Esteban II, Esteban R, Viladomiu L, et al: Hepatitis C virus antibodies among
risk groups in Spain. Lancet 1989; 2:294-297

20. Coordinated community programs for HIV prevention among intravenous drug
users-California, Massachusetts. MMWR 1989; 38:369-374

21. Carlson JR, Yee J, Hinrichs SH, Bryant ML, Gardner MB, Pedersen NC:
Comparison of indirect immunofluorescence and Western blot for detection of anti-
human immunodeficiency virus antibodies. J Clin Microbiol 1987; 25:494-497

22. SAS User's Guide: Procedures. Cary, NC, SAS Institute, Inc, 1990
23. SAS User's Guide: Statistics, Version 5 Edition. Cary, NC, SAS Institute, Inc,

1987
24. National HIV Seroprevalence Surveys: Summary of results-Data from sero-

surveillance activities through 1989. US Dept of Health and Human Services, Public
Health Service, and Centers for Disease Control publication HIV/CID/9-90/006

25. Everhart JE, Di Besceglie AM, Murray LM, et al: Risk for non-A, non-B (type
C) hepatitis through sexual or household contact with chronic carriers. Ann Intern Med
1990; 112:544-545

26. KoffRS, Slavin MM, Connelly JD, Rosen DR: Contagiousness of acute hepati-
tis B-Secondary attack rates in household contacts. Gastroenterology 1977; 72:297-
300

27. Hartgers C, Buning EC, van Santen GW, Verster AD, Coutinho RA: The
impact of the needle and syringe-exchange programme in Amsterdam on injecting risk
behaviour. AIDS 1989; 3:571-576

28. Stimson GV, Alldritt L, Dolan K, Donoghoe M: Syringe exchange schemes for
drug users in England and Scotland. Br Med J [Clin Res] 1988; 296:1717-1719

35


