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Significance: Opioid use disorder and transition to injection drug use (IDU)
are an urgent, nationwide public health crisis. Wounds and skin and soft
tissue infections (SSTIs) are common complications of IDU that dispropor-
tionately affect people who inject drugs (PWID) and are a major source of
morbidity and mortality for this population.
Critical Issues: Injections in a nonsterile environment and reusing or sharing
needles facilitates bacterial inoculation, with subsequent risk of serious com-
plications such as sepsis, gangrene, amputation, and death. PWID are sus-
ceptible to infections with a wide spectrum of organisms beyond common
culprits of SSTI, including Clostridium and Bacillus spp., as well as Candida.
Recent Advances: Syringe services programs (SSPs) are cost-effective and
successful in reducing harms associated with IDU. SSPs provide new equip-
ment to PWID and aid in discarding used equipment. SSPs aim to reduce the
risks of unhygienic injecting practices, which are associated with transmission
of infections and blood-borne pathogens.
Future Directions: Concurrently run SSPs and wound care clinics are uniquely
positioned to facilitate care to PWID. Providing new, sterile equipment as well
as early wound care intervention can reduce morbidity and mortality as well
as health care expenditures by reducing the number of SSTI and injection-
related wounds that require hospital admission. Establishment of wound care
clinics as part of an SSP represents an untapped potential to reduce harm.

Keywords: wounds, skin and soft tissue infections, injection drug use, syringe
services programs

SCOPE AND SIGNIFICANCE
Opioid use disorder and addic-

tion, along with transition to injection
drug use (IDU) and its associated
complications, have developed into an
urgent, nationwide public health cri-

sis.1 IDU and its associated morbidity
and mortality are on the rise, not only
in the United States, but worldwide.2

A meta-analysis study revealed that
people who inject drugs (PWID) have
mortality rates 13 times higher than
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their peers.2 The main causes of premature death
among PWID are direct consequences of IDU, such
as fatal drug overdose, suicide, trauma, and infection
with human immunodeficiency virus (HIV), and
other blood-borne viruses transmitted through
shared injection equipment.2,3 Wounds and skin
and soft tissue infection (SSTI) are a major source
of morbidity and mortality for this population as
well.4–6 Wounds and SSTIs are cited as the most
common reasons PWID visit the emergency depart-
ment (ED), and they are a risk factor for readmission
as well as death among PWID presenting to the ED.6

TRANSLATIONAL RELEVANCE

PWID are susceptible to infections with a wide
variety of microorganisms.7,8 Standard infectious
disease workup and broad spectrum antibiotic
therapy may not suffice in the treatment of wounds
and infections in this population. Metagenomic
next-generation sequencing (mNGS), the analysis
of microbial genetic material in patient samples,
has the capacity to detect all the potential patho-
gens (bacteria, fungi, viruses, and parasites) in a
clinical sample, making it a potentially pivotal di-
agnostic tool in infectious disease. Utilizing mNGS
for detecting a broad range of human pathogens
can represent a novel point of care approach to
guide diagnosis and treatment in PWID specifi-
cally, given the broad spectrum of pathogens
identified in PWID wounds.9

CLINICAL RELEVANCE

PWID are faced with many health risks, including
increased risk of premature mortality, HIV, hepatitis
C virus (HCV), hepatitis B virus (HBV), injection-
related wounds,10 and SSTIs.2,11 Wounds and SSTIs
are common complications of IDU and dispropor-
tionately affect PWID.4,10,12 Wounds and SSTIs in
PWID may contribute further to addiction as patients
seek to reduce the pain and may lead to worse out-
comes (e.g., sepsis, gangrene, amputation).5,12 The
synergistic provision of wound care at syringe ser-
vicesprogram(SSP) isproposedasauniqueupstream
access solution for this high priority population.

OVERVIEW

Injection-related wounds and SSTIs constitute
not only a substantial problem for PWID but also a
major financial burden to the health care system.11

We hypothesize that early detection of wounds and
SSTI in this population can lead to harm reduction
and improved health outcomes. In this study, we
review and summarize the literature available on

cutaneous wounds and SSTIs in PWID and present
SSPs as a possible strategic model that can be im-
plemented to prevent and manage consequences of
IDU in PWID as part of an overarching effort to de-
crease morbidity, mortality, and cost associated with
these preventable wounds and associated infections.

IDU: infections, wounds, and other
implications

Wounds and SSTI disproportionately affect PWID
and are a major source of morbidity and mortality for
this population.4,12,13 Hospitalizations for IDU-
related SSTI are rising in the United States and have
doubled between 2000 and 2010.14 Abscesses, cellu-
litis, and injection-related wounds are highly preva-
lent among PWID (Fig. 1), likely due to repeated
injection into the same anatomical site, resulting in
venous and other tissue trauma.12 Injections in a
nonsterile environment and practices such as reus-
ing needles or sharing used equipment facilitate local
soft tissue bacterial inoculation, with subsequent
risk of serious complications such as sepsis, gan-
grene, amputation, and death.5 Figure 2 illustrates
these and other common etiologies of chronic wounds
and SSTI in PWID, further discussed below.

Accidental subcutaneous and intramuscular in-
jections (‘‘missed hits’’) occur with high frequency
among those who aim to inject intravenously and
are also associated with high rates of infection. One
study found that ever reporting symptoms of an
injection site infection were twice as likely among
those who reported that they had had ‘‘missed
hits.’’15 Factors associated with ‘‘missed hits’’ in-
clude poor injection technique and/or hygiene as
well as poor vascular access.16 ‘‘Skin popping’’ or

Figure 1. IDU-related lower extremity wound. IDU, injection drug use.
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intentional subcutaneous injection of drugs, often
in patients with poor vascular access, has also been
associated with increased risk of infection.16 Fre-
quency of injection has a direct relationship with
infection risk as well,17 with reduced injection fre-
quency leading to reduced risk of bacterial infec-
tions.10 Type of drug injected also affects the risk of
SSTI, with heroin and speedball (combined heroin
and cocaine) posing a greater risk of infection and
methamphetamines decreasing this risk.18 Black
tar heroin has specifically been associated with
higher rates of skin infections.14

Furthermore, the direct and indirect effects of
IDU may result in nerve injury and subsequent
neuropathy among PWID.19 The toxicity of the
substances injected and the effects of the needles
themselves are directly damaging to the nerves,
indirectly causing local inflammation.19 A single
case report depicting neuropathy after self-
injection of heroin describes nerve damage, muscle
fibrosis, and lymph node enlargement (changes
attributed to diffuse effects of drug spread), visible
on ultrasound examination.19 Neurophysiological
manifestations of IDU-mediated neuropathy such

Figure 2. Common etiologies of wounds and SSTIs in PWID. PWID, people who inject drugs; SSTIs, skin and soft tissue infections.
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as the case described above are thought to be due to
extravascular heroin dissemination; however, the
exact pathogenesis is not well defined.19

The pathophysiology of vascular injury following
intra-arterial injection is thought to be multifac-
torial. Direct toxic effects from the injected drugs
themselves likely produce a chemical endarteritis
resulting in endothelial injury, platelet activation,
and localized thrombosis.20 In addition, common
heroin diluting agents, such as quinine, serve to
compound injury by contributing to local vaso-
spasm and thrombosis, thus further compromising
blood flow and promoting tissue necrosis.21 Arter-
ial vasospasm in the setting of IDU is transient and
thought to be due to local release of norepinephrine
as well as direct chemical effects of the injected
drug on blood vessels.22 Myocyte necrosis as well as
interstitial edema with arterial and capillary
thrombosis may be seen histologically demon-
strating the end organ damage from IDU.20

IDU also has deleterious effects on the veins of
the lower extremities and damage inflicted pro-
gresses even after active IDU has ceased.23 As a
result, PWID have been found to have an increased
risk of chronic venous disease (CVD).24,25 CVD is
associated with progressively debilitating sequelae
such as lower extremity edema, varicose veins,
skin changes, refractory ulcers, and chronic pain.26

IDU has been reported to augment the typical risk
factors associated with CVD, such as deep venous
thrombosis (DVT). Relative to the general popula-
tion, PWID have an increased prevalence of DVT,
which increases the risk of CVD by 25-fold.24 IDU
also has implications for mobility and balance;
overall physical activity among PWID is low, and in
a stuporous drug state, PWID may have inactive
lower extremity muscles with resultant diminished
venous return.27 Injecting into the lower extremi-
ties may additionally cause nerve and muscle
damage, with resultant impaired calf muscle and
ankle joint function; compromised walking mobil-
ity has been found to have a direct relationship
with severity of CVD in this population.25 Mobility
deficits, such as difficulty walking, climbing stairs,
and working, are thus a largely underrecognized
consequence of IDU.26 A study among 713 partici-
pants with a history of IDU found that 25% of their
population had abnormal Tinetti balance and gait
scores, with 20% of the participants being at risk
for falls and 7.7% at high risk for falls.25

Injection into the femoral vein (groin injecting) is
another common practice, with approximately half
of PWID reporting injecting into the groin within
the last month.28 Groin injecting has been associ-
ated with significant risk of injury to the femoral

vein and artery, as well as increased risk of blood
borne and bacterial infections.29 One study of 855
patients found groin injecting to be associated with
higher levels of sepsis (twice as common among
those injecting into the groin), DVT (more than
three times as common), and hepatitis C infec-
tion.28 PWID in the extremities are *35 times
more likely to develop venous ulcers compared with
those who never injected.30

Chronic, painful wounds, along with their ac-
companying malodor and stigma, can further
marginalize this population and make it increas-
ingly difficult for PWID to integrate themselves
into society, obtain and maintain employment and
financial security, and create a social support sys-
tem.12 Numerous publications have demonstrated
that patients with chronic wounds, regardless of
etiology, suffer from and manifest depression and
anxiety symptoms at three times the rate of the
population without wounds.31 This is often attrib-
uted to wound odor, wound duration, and associ-
ated pain, immobility, and social isolation.31 Pain,
depression, and social marginalization may per-
petuate a cycle of continued drug use, as patients
seek to ameliorate these symptoms.12 Patients us-
ing opioids to control pain may further hinder their
wound healing capacity, as evidence suggests that
use of systemic opioids has a negative impact on
wound healing.32

PWID disproportionately suffer from protein
and calorie malnutrition, further impairing their
wound healing capacity.33–35 One study on 140
PWID without acute organic pathology found that
92% were underweight and 56% had experienced
weight loss of greater than 5% of their body
mass.34 Nutritional status was very poor; 18%
were deeply malnourished by subjective nutri-
tional assessment.34 PWID have also been found
to have high rates of food insecurity (55% com-
pared to 11.1% of all Americans), which has been
associated with increased rates of behaviors that
may increase the likelihood of HIV/HCV trans-
mission, such as sharing and reutilizing injection
equipment.36,37 SSPs may be an ideal venue for
addressing PWID’s food-related needs in addition
to reducing rates of sharing and reusing injection
equipment.

Homelessness has consistently been associated
with IDU and is yet another complicating factor for
healing wounds and SSTIs in PWID.38,39 One study
of 2,396 PWID noted that 66% of participants had
experienced primary homelessness at least once in
their lifetime.40 Homelessness sets PWID at a dis-
advantage with regard to wound healing as it can
limit access to clean running water and limit
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follow-up care options. Hygiene, including regular
cleaning of wounds and SSTIs, is often compro-
mised among those who are homeless, and patients
may often find themselves reutilizing dirty dress-
ings out of necessity.

The burden of wounds and SSTIs on health care
costs is significant; PWID are disproportionately
uninsured, with a study of 349 patients reporting
36% were uninsured.11 Most (56%) of PWID rely on
Medicaid or Medicare.11 This estimate done at a
safety net hospital in Miami determined that the
single-center annual cost of treating preventable
wounds and bacterial infections in this population
was $11.4 million during the span of one single
year.11 While the majority of the cohort had SSTIs,
complicated infections such as endocarditis/
bacteremia contributed to the majority of associ-
ated health care costs.11

Complexity of wound infections in PWID
Staphylococcus aureus, including methicillin-

resistant S. aureus (MRSA), is among the most
prevalent bacterial pathogens found in wounds and
SSTI in PWID.41 As a prominent member of the
cutaneous microbiome,42,43 S. aureus has devel-
oped multiple mechanisms to overcome skin innate
immunity.44–46 Most SSTI originate from a site of
colonization in the skin, making S. aureus the
leading culprit in most of these infections.44

The high prevalence of MRSA in PWID raises a
concern of antimicrobial resistance among this
population from a public health standpoint.41

Transmission of multidrug-resistant organisms
among PWID is enabled by substandard sanitation
and lack of access to clean water and quality anti-
microbials.47 As these patients present to the ED
and become hospitalized for an average of 5–
7 days,48 they can introduce multidrug-resistant
organisms to other vulnerable populations in the
health care system, further driving antimicrobial
resistance.47

Additional gram-positive pathogens, such as
Streptococcus pyogenes, have been associated with
altering pain and neural regulatory pathways of
the immune response to promote bacterial survival
in skin.49 S. pyogenes is often the culprit in SSTI
and is the leading cause of necrotizing fasciitis, and
secretes streptolysin S, which can directly activate
nociceptive neurons to produce increased pain
during infection.49 Once activated, nociceptors re-
lease calcitonin gene-related peptide into infected
tissues, which inhibits neutrophilic recruitment
and dampens the inflammatory response against
S. pyogenes.49 Increased pain from wounds and
SSTI may act as contributing factors to perpetuate

the addiction cycle in PWID, as these patients may
turn to illicit drugs in an effort to self-manage their
pain.50

PWID are susceptible to infections with wide a
spectrum of microorganisms beyond common cul-
prits of SSTI, including spore-forming Clostridium
and Bacillus spp.6 Spores are typically found in the
environment (soil, dust, and water), remain viable
for long periods of time, and can contaminate illicit
drugs, needles, and other injection equipment.
Black tar heroin, for example, when cut with or-
ganic materials (such as coffee grounds or dirt) has
an increased contamination risk from Clostridium
botulinum and other organisms that contribute to
tissue damage and toxicity.51 Once injected, these
organisms may initially cause localized infections,
including necrotizing fasciitis in immunocompro-
mised patients52; however, injected spores can
germinate and release neurotoxins that may cause
serious systemic illness.6 In addition, skin or
muscle popping (injecting directly into skin or
muscle) may lead to soft tissue damage and ne-
crosis, resulting in a suitable environment for an-
aerobic bacteria such as Clostridium spp. to thrive.
Infections with spore-forming bacteria among
PWID are common in the United States. For ex-
ample, IDU account for most cases of tetanus in
New York since the 1950s.6 In the United King-
dom, *300 severe infections, including 52 deaths,
caused by spore-forming bacteria have been re-
ported among PWID since the year 2000.6

Invasive fungal infections have been increasing
among PWID; IDU has reemerged as a risk factor
for candidemia.8 A retrospective review of 198 pa-
tients in a tertiary center in Massachusetts with
candidemia revealed that 24 had a history of IDU;
these patients were more likely to be coinfected
with HCV and have end-organ involvement, in-
cluding endocarditis and osteomyelitis.8 Severe
cases of diagnostically challenging chronic menin-
gitis caused by Candida dubliniensis associated
with previous drug use have been reported as well.9

Extensive infectious disease diagnostic workup
(including magnetic resonance imaging, repeated
cisternal cerebrospinal fluid (CSF) analyses, and
lumbar meningeal biopsy) proved to be unreveal-
ing in these cases, until CSF mNGS revealed the
presence of Candida species.9 Wounds, SSTIs, and
other infections associated with antimicrobial-
resistant microorganisms and unpredictable bac-
terial and fungal contaminants in PWID underline
the importance for future utilization of culture in-
dependent methods, such as mNGS,53 to guide
treatment and antibiotic therapy in this at-risk
underserved population.
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Syringe services programs
Given the high number of those affected by the

opioid crisis and the numerous health risks PWID
are faced with, it is of great public health interest to
find strategies for harm reduction.1 Harm reduc-
tion is an evidence-based approach to ameliorate
substance use disorders, where drug consumption
is not necessarily decreased, but the direct and in-
direct harms associated with illicit drug use are
mitigated.54 Harm reduction practices are designed
to meet PWID ‘‘where they are at,’’ and arm PWID
with knowledge and practical strategies with the
goal of reducing the negative consequences that
often accompany drug use.55 Evidence has demon-
strated that harm reduction programs (e.g., SSPs
and opioid overdose education and naloxone dis-
tribution programs) are cost-effective and success-
ful in reducing harms associated with drug use.54,56

Nonetheless, these strategies have historically
been met with controversy and resistance by health
care professionals, law makers, and the general
public alike.54

PWID have grown to trust SSPs because of the
nonjudgmental, nonabstinence-based harm re-
duction philosophy on which they are based and
the central tenet of meeting PWID where they
are.57 SSPs provide new, unused equipment to
PWID, aid in discarding used and contaminated
equipment, and provide a variety of other health
services. These programs aim to reduce the risks of
unhygienic injecting practices, such as needle
sharing or reusing, which are associated with
transmission of infections and blood-borne patho-
gens, including HIV and HCV.56 According to the
CDC, there were over 44,000 acute cases of HCV in
the United States in 2017, and IDU was the most
common risk factor.56,58 The CDC also reports
PWID accounted for 10% of all new HIV diagnoses
in 2018.59

In addition to reducing transmissible infections,
SSPs can serve as an early intervention wound
care resource to decrease morbidity and mortality
from injection-related wounds and associated in-
fections.60 Evidence suggests the prevalence of
wounds in PWID is between 55% and 68%.60 Many
PWID delay seeking care for their wounds, possibly
due to socioeconomic barriers such as cost, access to
care, and pervasive stigma.61–63 If left untreated,
these wounds can lead to serious complications
such as gangrene, sepsis, endocarditis, and
death.17,60 Mobile outreach community-based
SSPs that serve as a setting for wound care and
infection screening can help reduce health care
costs and improve the health of PWID.60 These
programs provide a safe space where PWID can

receive wound dressing and assessments, cleaning,
incision and drainage of acute abscesses, com-
pression treatment of venous ulcers, and prescrip-
tion antibiotics as deemed clinically appropriate by
the supervising provider. The Baltimore Needle
Exchange Program Wound Clinic found that, on
average, each visit at their community-based SSP
cost $146.45, which was substantially less than the
cost of clinic or hospital-based treatment, espe-
cially considering that this population has dispro-
portionately high rates of ED utilization.60 Another
specialized clinic providing accessible and cost-
effective medical care to patients with SSTIs, the
majority (61%) of which are PWID, is the In-
tegrated Soft Tissue Infection Services (ISIS)
Clinic in San Francisco, California.64 In its first
year of operation, the ISIS Clinic successfully
treated SSTIs and decreased utilization of hospital
resources previously allotted to treating these pa-
tients, saving *$8,765,200 by reducing ED visits
and inpatient acute care bed days by 33%, admis-
sions to the surgical service by almost 50%, and
operating room procedures by over 70%.64

Another example of an SSP coupled with wound
care services is our Infectious Disease Elimination
Act (IDEA) SSP in Miami, Florida. The IDEA SSP,
the only legal SSP in Florida, hosts a weekly wound
care clinic that has served 222 patients between
August 2017 and December 2019. The IDEA SSP
provides early screening, topical antimicrobials,
and other wound care interventions for PWID who
otherwise may not have sought care until later in
their disease course. At the IDEA SSP, the ap-
proach to wound care begins with routine screen-
ing and referral at the time of syringe exchange.
Once a patient presents to this student-run wound
care clinic, a team of medical students conducts a
thorough history and physical examination, fo-
cusing on evaluating patients’ wounds or SSTIs in
addition to any other complaints they may have.65

The students present to an attending physician,
who then evaluates the patient and may conduct
point of care ultrasound. A management plan is
formulated, and low-barrier immediate access to
on-site incision and drainage, on-site antibiotics, or
referral to a higher level of care (e.g., for hand and
neck abscesses) occurs. Appropriate wound care
supplies are dispensed and follow-up is scheduled
on an ad hoc basis.66

As is illustrated by IDEA’s model, SSP may also
reduce harm by providing a point of access to the
health care system in this vulnerable population
that generally has limited engagement with con-
ventional health care services due to frequent ex-
periences of stigma and mistreatment in health

576 SANCHEZ ET AL.



care settings.61 PWID have described some en-
counters with health care personnel as stigmatiz-
ing and embarrassing, which discourages them
from accessing and utilizing health services.62

Having an acute wound or SSTI may prompt PWID
to utilize health care resources and SSP are opti-
mally positioned to leverage the trust gained and
connect patients to appropriate health care services.

DISCUSSION

The high prevalence of wounds and SSTI in
PWID coupled with disproportionately high, yet
delayed, ED utilization60 suggests that there is an
unmet need for early primary intervention in this
population. Concurrently run SSP and wound care
clinics are uniquely positioned to facilitate care to
the underserved PWID population, who typically
do not seek wound care in a timely manner unless it
is offered as an ancillary service to a trusted SSP.
Such programs have the ability to provide cost-
effective treatment for injection-related wounds

and SSTIs, wound care supplies, and education in
safer injection practices leading to reduced risk of
transmission of blood-borne pathogens, such as
HIV, HCV, and HBV.57,67–70 Some high-risk injec-
tion practices that have been associated with
higher rates of SSTIs are directly targeted by
SSPs.18 Providing new, sterile equipment as well
as early wound care intervention, including wound
debridement and incision and drainage of ab-
scesses, can reduce morbidity and mortality in
PWID as well as health care expenditures by re-
ducing the volume of SSTI and injection-related
wounds that require hospital admission or ED at-
tention (Fig. 3).60,64 Utilizing mNGS for detecting a
broad range of pathogens represents a novel point
of care approach to guide diagnosis and treatment
in PWID, who are susceptible to infection by a wide
variety of organisms. When deemed appropriate by
on-site clinicians, escalation of care with warm hand
offs to the ED can also be coordinated by SSPs.
PWID can benefit from additional innovative ser-
vices such as point of care ultrasound. Ultrasound

Figure 3. Relationship between combined SSPs and early wound intervention with health outcomes of PWID. SSPs, syringe services programs.
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has been demonstrated to improve the accuracy of
diagnosis, and thus treatment, of cellulitis and cu-
taneous abscesses, which can sometimes appear
similar in clinical presentation.71

Based on the principles of harm reduction, our
IDEA SSP distributes to its community materials
about safer injection techniques, which are coupled
with counseling on risks of different types of in-
jection practices as well as general safety infor-
mation.72 For instance, PWID are warned about
the risk of blood-borne infections with intravenous
injections as well as the risks of deep abscesses
with intramuscular injections.72 Vein care, sterile
practices, and overdose risks are also emphasized.
Other harm reduction efforts include the Harm
Reduction Coalition (HRC), which is a national
advocacy organization that aims to promote the
health of PWID.55 Services provided by HRC in-
clude educational materials, such as the Getting
Off Right Safety Manual, created in collaboration
by providers and PWID, which includes basic
medical information regarding overdose and in-
fection risks as well as injection techniques and
other strategies to keep the community safer.

Increasing the frequency of interactions between
PWID and health care providers in a comfortable,
familiar, environment also allows increased oppor-

tunities for HIV testing and counseling as well as
referral to drug treatment centers.57,68 A 2,000
study found that PWID utilizing an SSP were five
times more likely to enter methadone treatment
and 60% more likely to remain in treatment when
compared to non-SSP users.73 These programs
tend to be affiliated with or located near academic
centers in urban settings, which also allows for
further opportunities for linkage to care as well as
cutting-edge research that may help to prevent
wounds/SSTI in this population.74

One of the main concerns surrounding SSPs is
the thought that providing free injection equip-
ment will promote IDU; however, research data
suggest that this is not the case.68 There is no evi-
dence to support the idea that SSPs increase the
duration, frequency, or initiation of illicit drug
use.68 On the contrary, SSPs have been demon-
strated to improve public health.57 SSPs that are
coupled with wound care, early SSTI intervention,
as well as access to other health care resources and
social services can reduce health care costs,54,56,60

improve the quality of life of PWID, and reduce the
morbidity and mortality of injection-related
wounds and infections.57,60,67–70 Due to syndemic
factors75 associated with barriers to care for PWID
internationally, it is possible that coronavirus

Figure 4. Best practice recommendations for SSP for primary and secondary prevention of wounds and SSTIs in PWID.
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disease 2019 (COVID-19) may exacerbate
social isolation, poverty, untreated men-
tal health problems, and other factors
that may lead to increased drug use as a
coping mechanism in this population.
Thus, there is a need for a swift, potent,
feasible, acceptable, and sustainable (i.e.,
cost-effective) intervention for PWID im-
mediately. Utilizing a harm reduction
approach for PWID in a syndemic
framework to enhance access to inte-
grated care delivered through an SSP is
timely and innovative and has the po-
tential to reduce the morbidity and mor-
tality of IDU-associated wounds.

Best practice recommendations
for IDU-related wound management

Guidelines for IDU-related wound care
in SSP do not exist. Herein, we summa-
rize the best practice recommendations
that have emerged from our experience.
Successful treatment begins with prepa-
ration, and we recommend having, at a minimum,
protective equipment for staff (gloves, face shields,
etc.) and all needed clinic equipments to maintain
safety (e.g., biohazard sharps disposal containers).
We suggest stocking incision and drainage kits,
wound care products (e.g., nonadherent gauze,
tape, skin cleansing materials), and a few basic
oral antibiotics (e.g., doxycycline, trimethoprim/
sulfamethoxazole, cefalexin). Following the usual
SSP intake, comprehensive history and physical
examination is mandatory, and given the risk fac-
tors associated, we strongly encourage all patients
to undergo any point of care testing available (e.g.,
HIV, hepatitis C). Abscesses should be drained at
the level of comfort and expertise of the treating
clinician. Generally, very large abscesses and ones
located too close to major named arteries should be
referred to the ED (e.g., neck). Portable ultrasound
device is not mandatory, but can be useful to best
characterize the anatomical relationship of the
abscess to blood vessels. Wound care should be kept
simple (e.g., clean the wound/skin daily and apply a
clean dressing) and supplies provided. Since follow-
up visits are unlikely, the clinician should exercise
caution regarding application of compression given
the high prevalence of arterial disease. Packing of
superficial wounds is not needed.

All patients who appear septic (i.e., febrile, le-
thargic) or who present outside of clinic hours
should be referred the nearest ED with the
warmest handoff possible (e.g., written referral,
ambulance, walking the patient over to the ED if

practical, see Fig. 4). Our recommendations are
limited to our experience at the IDEA SSP and our
unique academic medical center environment. Our
best practices are an introduction to comprehensive
care delivered via an SSP, and it is expected that
based on these principles, each clinic will establish
specific standard operating procedures that best fit
its unique scenario and leads to best outcomes.

SUMMARY

Establishment of wound care clinics as part of an
SSP represents an untapped potential to reduce
harm. Based on the findings of this review and our
own clinical practice at the IDEA SSP, we have de-
veloped Fig. 4 to summarize our best practice rec-
ommendations for prevention, early diagnosis, and
treatment of wounds in PWID. First, we recommend
establishment of a wound care clinic associated with
an SSP to offer a welcoming, low-barrier environ-
ment in a location frequented by PWID.57 Integra-
tion of medical education into the provision of
services is essential to improve diagnostic skills of
health care workers in training, to provide early
access to marginalized populations, and combat
stigma associated with PWID within our health care
workforce. Both health care workers in training and
PWID should be educated on safe injection practices
with the provided resources.72 Point of care ultra-
sound can aid in SSTI diagnosis and treatment and
provides another opportunity for medical educa-
tion.71 On site incision, drainage, and debridement

TAKE-HOME MESSAGES

� Wounds and SSTIs disproportionately affect PWID and are a major
source of morbidity and mortality for this population.

� Injection-related wounds and SSTIs represent a major problem for PWID
as well as a financial burden to the health care system.

� SSPs aim to reduce the risks of unhygienic injecting practices, such as
needle sharing or reusing, which are associated with transmission of
infections and blood-borne pathogens, such as HIV, HCV, and HBV.

� Providing new, sterile equipment as well as early wound care inter-
vention in the setting of SSPs can reduce morbidity and mortality in
PWID as well as health care expenditures, improve the quality of life of
PWID, and reduce the morbidity and mortality of injection-related
wounds and infections.

� PWID are susceptible to infections with a wide spectrum of organisms.

� Wounds, SSTIs, and other infections, associated with antimicrobial-
resistant microorganisms and unpredictable contaminants in PWID, un-
derline the importance for future utilization of culture-independent
methods to guide treatment and antibiotic therapy in this at-risk un-
derserved population.
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of abscesses and wounds can prevent complications
from SSTIs and decrease ED utilization. Provision
of onsite wound care supplies and antibiotics further
decreases barriers to care among PWID.60 Cur-
rently, we recommend broad spectrum antibiotic
coverage against staphylococcus and streptococcus
species, but there is urgent need for future studies
on wound/SSTI microbiome in this population to
elucidate additional bacterial species and/or yeast
responsible for infections as well as the spread of
antibiotic resistance genes in PWID.
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Abbreviations and Acronyms

CDC ¼ Centers for Disease Control
CNCP ¼ chronic noncancer pain

CSF ¼ cerebrospinal fluid
CVD ¼ chronic venous disease
DVT ¼ deep venous thrombosis

ED ¼ emergency department
HBV ¼ hepatitis B virus
HCV ¼ hepatitis C virus
HIV ¼ human immunodeficiency virus

HRC ¼ Harm Reduction Coalition
I&D ¼ incision and drainage
IDU ¼ injection drug use
ISIS ¼ Integrated Soft Tissue Infection

Services
mNGS ¼ metagenomic next-generation

sequencing
MRSA ¼ methicillin-resistant Staphylococcus

aureus
PWID ¼ people who inject drugs

SSP ¼ syringe services program
SSTI ¼ skin and soft tissue infections
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