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Ongoing injection drug use

contributes to the HIV and
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who inject drugs. In many

places, pharmacies are the

primary source of sterile sy-

ringes for people who inject

drugs; thus, pharmacies pro-

vide a viable public health

service that reduces blood-

bornedisease transmission.

Replacing the supply of

highdead space syringeswith
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that include further preven-

tion of disease transmission
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accuracies, medication errors,

and medication waste in pa-
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THERE ARE APPROXIMATELY

1.1 million people living with HIV
in the United States.1Over the past
decade, the HIV incidence rate
among people who inject drugs
(PWID) has decreased; however,
PWID remain disproportionately
affected by HIV. It is estimated
that 8% of new HIV cases in 2010
were among PWID.1 Co-occurring
is the HCV epidemic; approximately
2.7 million people are chronically
infected with HCV.2 Studies esti-
mate that the prevalence of HCV
among PWID ranges from 40%
to 90%.3,4 Ongoing injection drug
use and injection risk behaviors
contribute to both epidemics.

Although effective therapies
exist, ultimately, preventing the
transmission of HIV and HCV is
essential to ending these epidemics,
particularly in high-risk popula-
tions. PWID constitute a vulnera-
ble population that faces numerous
economic and personal barriers
(e.g., comorbidities) that prevent
them from receiving appropriate
medical care.5,6 Public health re-
sources and interventions that fo-
cus on the prevention of HIV and
HCV in PWID are needed.

Multiperson use of needles and
syringes (i.e., direct sharing) and
multiperson use of drug prepara-
tion materials (i.e., indirect shar-
ing) are important risk factors for
infection acquisition and transmis-
sion among PWID.7 An estimated
50% to 80%of PWID acquireHCV
infection within the first year of
injection drug use.8 Recommended
interventions to discourage injection

drug use include risk-reduction pro-
grams and substance abuse treat-
ment.9 However, because of limited
awareness of available programs,
lack of access to treatment facilities,
need for program referral, and cost
of treatment, many PWID are un-
able to stop injecting drugs.7 A
well-known public health measure
to reduce the spread of infection is
to promote the use of sterile syrin-
ges.10 We explored using pharma-
cies in a structural intervention to
help prevent the transmission of
HIV and HCV through syringes.

SOURCES OF SYRINGES
FOR PEOPLE WHO INJECT
DRUGS

Syringe services programs
(SSPs) are an important source
of sterile syringes and needles
for PWID in some US states and
in many countries. These pro-
grams often provide other ma-
terials (e.g., sterile water, filters,
and metal caps for heating drug
solutions). Most programs offer
referrals to substance abuse treat-
ment and HIV testing. Some pro-
grams offer testing for HIV, HCV,
and other services onsite. As of
2012, there were 203 SSPs oper-
ating in 34 states, the District of
Columbia, Puerto Rico, and the
Indian Nations.11 They can be ef-
fective in reducing syringe sharing
and the transmission of HIV, HCV,
and other blood-borne patho-
gens.12---14 However, SSPs are illegal
in many states in the United States
and in many countries (Table1). In

many places, pharmacies are the
primary source of sterile syringes
for PWID and, thus, are a vital
element for reducing blood-borne
disease transmission.15,16

Pharmacy nonprescription sale
of syringes (NPSS) allows customers
and patients to purchase a syringe
without a prescription. Presently, all
states permit NPSS in pharmacies
with varying levels of restrictions,
including proof of identification,
maximum number of syringes for
sale, and medical need (Table 1).
Pharmacy NPSS is further gov-
erned by state regulations, which
prohibit dispensing or possessing
syringes without a valid prescrip-
tion, and by drug paraphernalia
laws, which criminalize the distri-
bution and possession of syringes
intended for injection drug use.
Pharmacy NPSS has been successful
at reducing HIV transmission.17,18

In the 1990s, HIV infection rates
doubled in US metropolitan areas
that prohibited pharmacy NPSS.18,19

In 2000, New York State enacted
the Expanded Syringe Access
Demonstration Program to permit
NPSS in pharmacies.20 The pro-
gram resulted in a significant
reduction of receptive syringe shar-
ing over a two-year study period
(from 13.4% to 3.6%; P< .001).20

Other factors influence NPSS in
pharmacies. Chain and indepen-
dently owned pharmacies often
institute their own policies regard-
ing NPSS.21 It is not uncommon for
pharmacists to employ their own
discretion with customers to de-
termine the extent to which they
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TABLE 1—Restrictions on Nonprescription Sale of Syringes and Authorization of Syringe Service Programs, by State

State Restrictions on NPSS

State

Maximum

Quantity of

Syringes

Minimum

Age, Years

Provide Information

on Drug Addiction

and Safe Disposal

Transaction

Records

Dispensed by

Pharmacist

Legitimate

Medical Use Other Explicitly Authorizes SSPs

Alabama

Alaska

Arizona

Arkansas

California 30 ‡ 18 X Authorizes

Colorado Authorizes

Connecticut 10 Authorizes

Delaware ‡ 18 Authorizes

Florida ‡ 18 Xa

District of Columbia X Authorizes

Georgia X X

Hawaii X Authorizes

Idaho

Illinois 20 ‡ 18 Authorizes (certain locations)

Indiana ‡ 18 X X Xb

Iowa

Kansas

Kentucky X

Louisiana

Maine ‡ 18 X Authorizes

Maryland X X Xc Authorizes (certain locations)

Massachusetts ‡ 18 X Authorizes

Michigan

Minnesota 10

Mississippi

Missouri

Montana

Nebraska

Nevada Authorizes

New Hampshire 10 ‡ 18 X

New Jersey 10 ‡ 18 X Authorizes

New Mexico Authorizes

New York 10 ‡ 18 Authorizes

North Carolina

North Dakota

Ohio

Oklahoma

Oregon

Pennsylvania Authorizes (certain locations)

Rhode Island X Authorizes

South Carolina X X X

South Dakota

Tennessee X

Texas

Continued
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will allow NPSS, for example, re-
quiring picture identification, re-
quiring proof of diabetes diagnosis,
and selling syringes only in large
quantities (e.g., packs of 100
syringes).21,22 A 2012 literature
review of 47 studies found that
pharmacists often cite that safety
concerns (e.g., staff safety, theft,
improper syringe disposal) are
greater than legal or health
concerns (e.g., prevention of
blood-borne illness).22 The au-
thor concluded that although
pharmacists’ personal opinions
about PWID and HIV influence
their attitudes about NPSS, phar-
macists generally support sterile
syringe distribution to PWID.22

Pharmacies provide a viable
public health service for PWID.
In fact, pharmacies are believed
to be more accessible and reli-
able than are SSPs—particularly
in states that do not authorize
SSPs—because of their conve-
nient location in many commu-
nities, longer hours of operation
(some pharmacies are open 24
hours a day), and anonymity.15

SYRINGE DEAD SPACE

A proposed biomedical inter-
vention to reduce infection trans-
mission focuses on syringe design.
Syringe “dead space” is the fluid
that remains in the syringe after

the plunger is fully depressed.23

The terms “high dead space sy-
ringes” (HDSS) and “low dead
space syringes” (LDSS) describe the
relative amount of excess dead
space in the syringe (Figure 1).
Most HDSS have a detachable
needle, whereas most LDSS have
a permanently attached needle.
Problems attributed to syringe
dead space include inadvertent di-
goxin overdose in neonates as a re-
sult of unaccounted digoxin in
syringes24 and loss of diabetic con-
trol in patients with diabetes be-
cause of insulin dosing errors.25

The first insulin LDSS were intro-
duced in 1969 and their use has
reduced insulin waste and im-
proved dosing accuracy in patients
with diabetes.26,27 LDSS are
a practical alternative to HDSS
for avoiding such medication ad-
ministration errors and dosing
discrepancies.

LDSS are purported to have
public health benefits because
they reduce the risk of infection
transmission in PWID, as a reduced
amount of dead space translates
to a reduced amount of infected
blood that is exchanged or trans-
mitted.28---30 Through modeling
simulations of needle and syringe
sharing among PWID, Zule et al.
demonstrated that syringes with
detachable needles retain 40 times
as much fluid as do syringes with

permanently attached needles.31

Per their simulations, HDSS with
detachable needles retained 84
microliters of excess fluid, whereas
LDSS with integrated cannula
retained only two microliters of
excess fluid.31

In a series of experiments
assessing the viability of HIV-1
from used syringes, HDSS with

detachable needles were associ-
ated with longer survival time
and harbored a greater amount
of blood than did LDSS with
attached cannulae.32 In a sepa-
rate simulation study, viable
HCV was recoverable for up to
63 days in used HDSS.33 The
amount of viable HCV in LDSS
declined sharply and was no longer

TABLE 1—Continued

Utah

Vermont Authorizes

Virginia ‡ 16 X X

Washington X Authorizes (certain locations)

West Virginia

Wisconsin

Wyoming

Note. NPSS = nonprescription sale of syringes; SSP = syringe service programs.
aSome Florida counties prohibit NPSS.
bVolume restrictions on concurrent opioids in Indiana.
cProper identification required in Maryland.

2 μL 84 μL

a b

FIGURE 1—Comparison of (a) low dead space syringe and (b) high

dead space syringe.
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recoverable after 7 days. As virus
survival is a function of infectivity,
these findings suggest that replac-
ing HDSS with LDSS may reduce
HIV and HCV transmission.

Beyond laboratory experiments,
few studies have investigated the
impact of LDSS in reducing HIV
and HCV transmission. Two studies
have been conducted internation-
ally and in the United States.30,34,35

The use of LDSS in these studies
led to a large reduction in the
likelihood of HIV and HCV infec-
tion. Pooled analysis by the World
Health Organization showed that
the risk of HIV infection in PWID
was decreased by 71% in LDSS
users compared with HDSS users
(relative risk [RR]=0.29; 95%
confidence interval [CI]=0.18,
0.46).36 Similarly, the risk of HCV
infection was reduced by 51%
in LDSS users (RR=0.49; 95%
CI=0.44, 0.55).36 Of note, the
observational design of these stud-
ies is a limitation of these findings.

In 2014, the World Health
Organization released a guidance
document acknowledging the po-
tential for LDSS to reduce HCV
transmission in PWID.37 The doc-
ument recommends that LDSS
be made available for distribution
in SSPs as part of a comprehen-
sive strategy to reduce disease
transmission.37

A drawback of LDSS with
a permanently attached needle
is that the needle cannot be re-
moved and used with syringe
barrels of different sizes. Needles
and syringes vary in needle
length, needle gauge, and syringe
barrel size. PWID often use
shorter needles (one half to five
eighths inch), higher gauge nee-
dles (27---29 gauge), and smaller
syringes (one mL).38 Most LDSS
with permanently attached nee-
dles are one milliliter and may not
be appropriate for all PWID, par-
ticularly those who inject larger

volumes (five to 10 mL).37

However, with the possible ex-
ception of people who inject
prescription opioids that may
require larger volumes of fluid,
most PWID in the United States
inject volumes of fluid of one
milliliter or less.

LDSS DISTRIBUTION IN
PHARMACIES

As a major source of syringes
for PWID, pharmacies have the
potential to play a critical role to
increase access to LDSS. One po-
tential strategy to reduce the avail-
ability of HDSS is to make LDSS
an industry standard in pharmacies
through changes in syringe pro-
curement and sales practices. Phar-
macies could reduce the supply of
HDSS by ordering, stocking, and
distributing only LDSS, thereby
regulating the availability of syringe
type for all patients and customers. It
has been demonstrated that PWID
can adapt to changes in needle and
syringe type on the basis of avail-
ability and accessibility.39,40

In a Texas case study of PWID,
the transition from HDSS to LDSS
was gradually implemented by
syringe distributors to pharmacies
between the 1970s and the
1980s.40 Syringe distributors
marketed LDSS as a more efficient
delivery system for insulin than
HDSS. PWID who had purchased
syringes from pharmacies during
this time subsequently transi-
tioned to using LDSS.

A 2012 LDSS social marketing
campaign in Vietnam involved
monitoring the distribution and
sales of syringes to PWID in 18
pharmacies.41 Interviews with
PWID at one study site revealed
that individuals were unaware of
the risks of dead space and HIV
transmission and expressed strong
interest in learning how to purchase
LDSS in place of HDSS. These

findings demonstrate that it is possi-
ble to implement a change in syrin-
ges stocked by pharmacies. How-
ever, there has been no push for
syringe manufacturers to make
LDSS the industry standard.

Ideally, the reduced demand for
HDSS, created by a reduction in the
quantity of HDSS that pharmacies
supply, and the rising demand for
LDSS would encourage manufac-
turers to manufacture LDSS instead
of HDSS. The ultimate goal is to
promote the manufacture of LDSS
for other indications, beyond insu-
lin administration, and in all syringe
sizes, not just one milliliter. The
Texas case study suggests that sy-
ringe preference can be influenced
if HDSS are difficult to acquire and
LDSS are more readily available.40

Following the introduction of in-
tegral cannula syringes (i.e., LDSS) in
1969 and through the early 1990s,
reported use of syringes with de-
tachable needles declined among
PWID, a change that was noted by
pharmacists who were interviewed
for the case study.40 From 2003
to 2005, Zule and Bobashev con-
ducted a study of syringe use in
the metropolitan area of Raleigh---
Durham, North Carolina.30 Of 194
participants who had used a HDSS
since 2000, 41% reported obtain-
ing a HDSS from a pharmacy, which
was more than from any other
single source. The majority of par-
ticipants (62%) reported using
a HDSS because of ease of access;
therefore, the availability of syringe
type in pharmacies influences sy-
ringe use in PWID.

Replacing the supply of HDSS
with LDSS could have far-reaching
benefits, beyond helping PWID
and decreasing the transmission of
HIV and HCV, to include reduc-
tions in dosing inaccuracies, med-
ication errors, and medication
waste among patients who use
syringes. Most LDSS are available
only as one-milliliter syringes.

Selling LDSS in sizes larger than
one milliliter would also benefit
PWID who inject larger quantities
of liquid drugs and patient popu-
lations who need larger syringe
sizes who also purchase syringes
in pharmacies. Examples include
patients requiring cyanocobala-
min (vitamin B12) injections and
those requiring injectable testos-
terone replacement therapy.
However, to our knowledge, a
pharmacy-level intervention to
promote widespread LDSS avail-
ability in the United States has not
been attempted.

Feasibility Concerns

There are feasibility concerns
when considering pharmacies in
a structural intervention for in-
creasing the use of LDSS and de-
creasing the use of HDSS. First, the
literature is unclear about the pref-
erence of PWID for HDSS over
LDSS. Ibragimov and Latypov
found that PWID preferred LDSS;
however, the limited availability of
syringe size and lack of a removable
needle limited uptake of LDSS in
their study.42 Some manufacturers
are producing detachable needles
for LDSS that overcome these bar-
riers to uptake, for example, those
that can be attached to different
barrel sizes.

Second, data demonstrating
the effectiveness of LDSS in pre-
venting HIV and HCV infection
are limited. Much of the existing
evidence is from laboratory ex-
periments,29,32,33 mathematical
modeling,29,43 and biobehavioral
studies.30,34,35,40 Gyarmathy
et al. conducted two studies to
investigate the likelihood of HIV
infection stratified by syringe type
(HDSS vs LDSS).34,35 However,
these were cross-sectional studies
and provide little evidence of the
causal relationship between the
use of LDSS and the reduction in
HIV and HCV transmission.
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Another concern is the cost of
LDSS compared with the cost
of HDSS. No research has been
conducted domestically comparing
the cost of the syringes. Studies in
Central Asia and Eastern Europe
have shown that the costs of LDSS
and HDSS are similar.39 Nonethe-
less, according to the World Health
Organization, the cost difference be-
tween LDSS andHDSS is considered
a low barrier to stocking LDSS.36

Current Research Needs

Much research is needed re-
garding the transition to LDSS in US
community pharmacies. There is no
systematic method for pharmacy
personnel to distinguish between
LDSS and HDSS that are stocked.
Research is needed to develop re-
sources to help pharmacy personnel
identify LDSS products. The extent
to which LDSS versus HDSS are
sold and distributed in community
pharmacies has not been evaluated.
Data regarding syringe sales are
also needed to determine whether
there are cost differences between
LDSS and HDSS.

The degree to which pharmacy
personnel are aware of the harms
associated with syringe dead space
has not been assessed. Initiatives
are needed to inform and educate
pharmacy personnel regarding the
benefits of LDSS and to determine
the feasibility and acceptability of
such an intervention among phar-
macy personnel. It is imperative to
identify intervention implementa-
tion practices that limit disruptions
to pharmacy workflow and that
are conducted in accordance with
pharmacy-specific policies and
state regulations governing NPSS
in pharmacies.

The effect of such a pharmacy-
based intervention among PWID
and patients who use syringes is
unknown. Research should focus
on knowledge and attitudes re-
garding the perceived benefits

associated with LDSS, perceptions
regarding receiving health infor-
mation from pharmacy personnel,
and the preferred method for re-
ceiving injection-related health in-
formation from pharmacy person-
nel. Lastly, SSPs can also serve as
the basis for a structural interven-
tion, as they are widely used in
jurisdictions that permit them and
are likely to be amenable to pro-
moting LDSS and educating PWID.

CONCLUSIONS

Continued injection drug use
remains a risk factor for HIV and
HCV transmission in PWID. Using
pharmacies to increase access to
LDSS and decrease access to HDSS
is a structural intervention to in-
crease the uptake of a biomedical
intervention (LDSS) as part of a
comprehensive strategy to reverse
the HIV and HCV epidemics. The
benefits of LDSS extend beyond
disease transmission, as they reduce
medication waste and prevent dos-
ing inaccuracies. Pharmacies are
a common source of sterile syringes
for PWID and patients requiring
syringes for medication administra-
tion; therefore, pharmacies have the
potential to play a critical role in
promoting the widespread availabil-
ity of LDSS. Much research is still
needed to determine the feasibility
of a pharmacy-level intervention to
promote the transition from HDSS
to LDSS. Nevertheless, further ex-
ploration into implementing this in-
tervention is warranted. j
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