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Abstract

Introduction: People who inject drugs are at risk of hospitalisation with

injection-related infections (IRI). We audited the clinical features, microbiology

and management of IRI at a tertiary service in Melbourne to describe the burden

and identify quality improvement opportunities.

Methods: We performed retrospective review of IRI admissions from January

2017 to April 2019. We extracted admissions where ICD-10 codes or triage text

suggested injecting drug use, and the diagnosis suggested IRI. We reviewed these

for eligibility and extracted data using a standardised form. We performed mixed-

effects logistic regression to determine predictors of unplanned discharge.

Results: From 574 extracted candidate admissions, 226 were eligible, represent-

ing 178 patients. Median age was 41 years (interquartile range 36–47), 66% (117/

178) male and 49% (111/226) had unstable housing. Over 50% (96/178) had a psy-

chiatric diagnosis and 35% (62/178) were on opioid agonist therapy (OAT) on

admission. Skin and soft tissue infection was the most common IRI (119/205,

58%), followed by bacteraemia (36/205, 18%) and endocarditis (26/205, 13%). Man-

agement included addictions review (143/226, 63%), blood-borne virus screening

(115/226, 51%), surgery (77/226, 34%) and OAT commencement (68/226, 30%).

Aggression events (54/226, 15%) and unplanned discharge (69/226, 30%) compli-

cated some admissions. Opioid use without OAT was associated with almost

3-fold increased odds of unplanned discharge compared to no opioid use (odds

ratio 2.90, 95% confidence interval 1.23, 6.85, p = 0.015).

Discussion and Conclusion: Comorbidities associated with IRI may be amena-

ble to opportunistic intervention during hospitalisation. Further research is

needed to develop optimal models of care for this vulnerable patient group.
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1 | INTRODUCTION

People who inject drugs (PWID) are at increased risk of
acute infectious diseases. These range from local injection-
related infections (IRI) such as cellulitis, abscesses and
thrombophlebitis, to life-threatening IRI complications such
as bacteraemia, endocarditis and osteomyelitis [1, 2]. Esti-
mates of lifetime incidence of acute IRI in PWID range
from 6.2% to 68.6% for local skin and soft tissue infection
(SSTI), and from 2.0% to 9.8% for bacteraemia [3].

IRI result in high health service utilisation, with PWID
up to 50 times more likely to be admitted to hospital for
treatment of a bacterial infection compared to the general
population [2, 4]. The admissions can be complex and pro-
longed, with additional management issues of substance
dependence, pain management and mental health [2, 5, 6].
Substance use is often not recognised as a discrete medical
issue, and opportunities for targeted interventions, such as
education about safe injecting practices, commencement of
opioid agonist therapy (OAT), and screening for blood-
borne viruses, are missed [6–11].

Unplanned discharge (including discharge against
medical advice [DAMA] and absconding) is common in
this population, with rates of up to 30% reported [2,
5, 12]. Unplanned discharge may result in negative
health consequences, including high readmission rates,
increased mortality and lack of appropriate follow-up
[13]. Recent or inpatient injection drug use, weekends
and days on which social welfare payments are issued are
risk factors [5, 12, 14]. Qualitative studies have identified
numerous reasons for unplanned discharge from a
patient perspective, including perceptions of stigmatising
treatment, such as being searched or monitored for drug
use, inadequate withdrawal and pain management, bore-
dom during prolonged admissions and isolation from
social supports [15].

There is increasing international and local evidence
that PWID represents a growing proportion of hospita-
lised patients with community-acquired infections [10,
16]. However, the burden and clinical-spectrum of IRI
among PWID have not been well described in the
Australian setting, and is limited by reliance on self-
reporting methods in community settings [17–19], and
focus on infective endocarditis in hospitalised patients
[16, 20, 21]. In this report, we aimed to provide a compre-
hensive description of IRI requiring hospital-based care
in the Australian context. We reviewed the management
of substance use disorder, as well as behavioural issues
and discharge planning. We also sought to identify risk
factors, identifiable at admission, that may predict
unplanned discharge. With this report, we aim to provide
data to inform optimal clinical management to improve
health outcomes in PWID.

2 | METHODS

2.1 | Study design and setting

We performed a retrospective audit of admissions with
an IRI at the Alfred Hospital (Melbourne, Australia),
from January 2017 to April 2019. Eligibility criteria
included admission for management of an IRI [22] and
current injecting drug use. We defined IRI as: SSTI
(e.g., abscess, cellulitis or thrombophlebitis); bloodstream
infection; endocarditis; vertebral osteomyelitis and/or
epidural abscess; osteomyelitis or septic arthritis; chest
infection; deep abscess (e.g., liver, spleen, brain); central
nervous system infections, including endophthalmitis;
and other infection thought likely to be related to inject-
ing drug use. We defined ‘current use’ as self-reported
injecting drug use within the preceding 6 months, docu-
mented in the medical record. For patients who would
have been unable to report their history (e.g., due to
reduced conscious state), a documented collateral history
was accepted. Results of drug testing, where performed,
were not reviewed. Ambulatory care episodes were
excluded, as were emergency consultations without sub-
sequent hospital admission. For patients with multiple
admissions during the study period, each admission was
included. While all information was collected at the level
of individual hospital admission episodes, we identified
and linked multiple admitted episodes relating to the
same patient (patient-level data) and the same infection
(infection-level data). For the purposes of data analysis,
the first episode for each patient or infection was
included.

2.2 | Data sources

We used administrative and clinical data sources to
screen for potentially eligible admitted episodes. Potential
injecting drug use was identified using the International
Classification of Diseases, Tenth Revision, Australian
Modification (ICD-10-AM) codes and text mining. We
developed a list of ICD-10-AM codes potentially relating
to injecting drug use and IRI from clinical knowledge
and existing literature to identify these conditions in
administration data [6–8] (Appendix S1, Supporting
Information). In addition, we used a text-mining
approach to search emergency department free-text triage
notes for the following terms related to injecting drug
use: ‘PWID’, ‘IDU’ (injecting drug use), ‘intravenous
drug’, ‘IVDU’ (intravenous drug use), ‘IVU’ (intravenous
use), ‘heroin’, ‘opioid replacement therapy’, ‘metha-
done’, ‘buprenorphine’ and ‘suboxone’. Subsequently,
we extracted administrative data including unique
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medical record numbers, demographics, admission and
separation dates and mortality status. The data used in
this analysis is from AlfredHealth Data Warehouse man-
aged by Data and Analytical Services.

2.3 | Data collection

All admission episodes identified were manually reviewed
to confirm eligibility, according to the criteria and defini-
tions outlined above. For eligible admissions, we collected
detailed data on patient demographics, IRI conditions,
microbiology, patient management and opportunistic pre-
ventative medicine. Detailed chart review and data extrac-
tion was performed by medical officers (Freya J. Langham
and Mei Jie Tang) using REDCap electronic data capture
tools hosted at Alfred Health [23].

2.4 | Definitions

We defined unplanned discharge as admissions ending
with DAMA, or patients leaving the hospital without
notice (absconding). Based on the Australian Bureau of
Statistics definition, unstable housing includes living on
the street as well as short-term or emergency accommo-
dation (such as living temporarily with friends and rela-
tives) [24].

We considered patients to have an isolated skin or
soft tissue infection if there was no documented compli-
cation, bloodstream infection or deeper focus of infection.
All other patients were considered to have a complicated
infection.

Admitting team refers to the medical unit with pri-
mary responsibility for the patient during their hospital
stay. A consult refers to input from another specialist
team or service (e.g., surgical unit, addiction medicine
service) during the admission. If primary responsibility is
transitioned between units during an admission, this is
referred to as a takeover of care.

2.5 | Ethics

We obtained approval from the Alfred Health Human
Research Ethics Committee [Project 390/19], with a
waiver for individual patient consent.

2.6 | Statistical analysis

We performed univariate and multivariate mixed-effects
logistic regression to determine predictors of unplanned

discharge. Rather than identifying causal relationships,
our aim was to identify characteristics present at the
time of admission that could be used to focus future
interventions to avoid unplanned discharge. Based on
clinical experience, we considered the following base-
line characteristics as potential predictors: sex (male,
female), age (18–34, 35–49, ≥50 years), opioid use
(none, with OAT, without OAT) and the following
binary variables: homelessness, methamphetamine use
and mental health diagnosis other than substance
abuse. Analysis was performed at the admission level,
with patients included in the model as random effects
to account for patients with repeat the admission
records. For patients with unknown housing status, we
performed multiple imputations using the Multiple
Imputation by Chained Equations method, using all
patient characteristics as covariates to generate models
for five complete datasets and pooled results into one
point estimate. All other covariates had no missing data.
We estimated the effect of predictors and checked for
completeness of data, multicollinearity and goodness of fit
using a stepwise procedure with likelihood ratio tests.
Adequacy of each model was assessed by Akaike’s Infor-
mation Criteria. Odds ratios (OR) and adjusted odds ratios
(aOR) were presented with 95% confidence intervals (CI).
All the statistical analyses were performed by using R
Version 4.05 [26].

3 | RESULTS

The ICD code and text-mining algorithm identified
574 admissions for manual review. Among these, 226 (39%)
were eligible for inclusion, involving 178 unique patients,
with 205 unique infections.

3.1 | Patient characteristics

The median age was 41 years (interquartile range
[IQR], 36–47) and 66% (117/178) were male (Table 1).
Smoking and comorbid psychiatric diagnoses other
than substance abuse were highly prevalent. Eight
(5%) patients were known to have HIV. Heroin was
the most commonly reported injected drug used (68%,
121/178) followed by methamphetamines (56%,
100/178). At the time of admission, 36% (81/226) were
already on OAT and 111 (49%) of patients were identi-
fied to have unstable housing. Fifty-nine (33%) patients
had been previously admitted to the Alfred Hospital
for an IRI. Of these, 39 (66%) were due to SSTI,
12 (20%) due to endocarditis, 7 (12%) due to bone or
joint infection.
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TAB L E 1 Comparing admission, management and discharge data between patients with an isolated SSTI, versus a complicated

infection

Patient level characteristics

All patients
(n = 178)

SSTI only
(n = 87)

Complicated
infection
(n = 91)

Age (median, IQR) 41 (36–47) 43 (36–49) 40 (36–46)

Male 118 (66%) 60 (69%) 58 (64%)

ATSI 6 (3%) 3 (3%) 3 (3%)

Current smoker 164 (92%) 81 (93%) 83 (91%)

Psychiatric diagnosis other than substance use
disorder

96 (54%) 52 (60%) 44 (48%)

Admission-level characteristics

All
admissions
(n = 226)

SSTI only
(n = 112)

Complicated
infection
(n = 114)

OAT at admission 81 (36%) 34 (30%) 47 (41%)

Previous IRI 101 (45%) 54 (48%) 47 (41%)

Length of stay (days)a 7 (3–19) 4 (2–5) 15 (9–38)

ICU admission 34 (15%) 1 (1%) 33 (29%)

Housing

Stable 111 (49%) 42 (38%) 69 (61%)

Unstable 103 (46%) 63 (56%) 40 (35%)

Unknown 12 (5%) 7 (6%) 5 (4%)

Infectious diseases unit involvement

Admitting team 86 (38%) 37 (33%) 49 (43%)

TOC 25 (11%) 3 (3%) 22 (19%)

Consult 33 (15%) 5 (4%) 28 (25%)

None 82 (36%) 67 (60%) 15 (13%)

Other management

Surgical review (admitting team or consult) 151 (67%) 66 (59%) 85 (75%)

Operation performed 77 (34%) 37 (33%) 40 (35%)

Addiction medicine review 143 (63%) 48 (43%) 95 (83%)

Social work review 133 (59%) 46 (41%) 87 (76%)

Hepatitis C antibody test 115 (51%) 33 (29%) 82 (72%)

Behavioural issues (any) 126 (56%) 51 (23%) 75 (33%)

Leaving ward 82 (36%) 36 (32%) 46 (40%)

Substance use during admission
(suspected/witnessed)

52 (23%) 15 (13%) 37 (32%)

Aggression 54 (24%) 21 (19%) 33 (15%)

Behavioural management n = 126 n = 51 n = 75

Verbal de-escalation 73/126 (56%) 22/51 (43%) 51/75 (68%)

Aggression event (‘Code Grey’) 33/126 (26%) 10/51 (20%) 23/75 (31%)

Ejection from hospital 5/126 (4%) 1/51 (2%) 4 (5%)

(Continues)
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3.2 | Infection data

3.2.1 | Clinical syndromes

SSTI was the most common IRI reported (Figure 1). Of
the reported SSTI infections, 67% had cellulitis present,
while 51% had a collection or abscess. Ten (8%) patients
with an SSTI were also bacteraemic.

There were 36 episodes of bacteraemia without evidence
of endocarditis. In most cases (28/36), patients were bacter-
aemic in association with localised anatomic site of infec-
tion, including SSTI (n = 10), spinal infection (n = 7), chest
infection (n = 7), osteomyelitis/septic arthritis (n = 6), deep
abscess (n = 4) and other focal site (n = 5). Eight patients

had no other focal site of infection. A transthoracic echocar-
diogram was performed in 94% of bacteraemic patients,
while a transoesophageal echocardiogram was performed
in 10 patients only (30%). For the 26 episodes of endocardi-
tis, 23 were native valve infections. The tricuspid valve was
most commonly involved (n = 13), followed by mitral
(n = 8) and aortic (n = 7) valves. Three patients underwent
cardiothoracic surgery (12%).

There were 21 episodes of non-vertebral osteomyelitis
or septic arthritis. Median number of operations per-
formed for these patients was one (IQR 0–1). Spinal
infection occurred in 15 admissions, with overlapping
clinical syndromes reported: vertebral osteomyelitis
(n = 13), discitis (n = 11), epidural abscess (n = 9) and

TAB L E 1 (Continued)

Admission-level characteristics

All
admissions
(n = 226)

SSTI only
(n = 112)

Complicated
infection
(n = 114)

Discharge

Planned 152 (67%) 76 (68%) 76 (67%)

Absconded 37 (16%) 20 (18%) 17 (15%)

DAMA 32 (14%) 16 (14%) 16 (14%)

Other 3 (1%) 0 3 (3%)

Death 2 (1%) 0 2 (2%)

Readmission within 30 days 43 (19%) 21 (19%) 22 (19%)

Abbreviations: ATSI, Aboriginal and Torres Strait Islander people; DAMA, discharge against medical advice; ICU, intensive care unit; IQR, interquartile range;
IRI, injection-related infection; OAT, opioid agonist therapy; SSTI, skin and soft tissue infection; TOC, takeover of care.
aMedian (interquartile range).
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14
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F I GURE 1 Breakdown of injection-related infections confirmed by manual chart review, including proportion who were bacteraemic

(orange shaded region). Deep abscess refers to abscess of an internal organ or deep muscle structure. Spinal infection includes vertebral

osteomyelitis and septic arthritis and epidural abscess. Other infections thought likely relating to IDU included sepsis presentations without

identification of a pathogen or source (n = 6), prosthetic device infections (n = 3) and purulent pericardial effusions (n = 2). BSI,

bloodstream infection; IDU, injecting drug use

INJECTION-RELATED INFECTIONS AUDIT 1547



phlegmon (n = 3). Surgical intervention occurred in six
cases, two patients underwent radiological aspiration and
seven patients had no intervention. A deep abscess was
identified in seven episodes, involving locations such as
the gluteal, piriformis, psoas and iliacus muscles. Two
patients underwent surgical debridement, and two had
radiological aspirate; the remainder had no targeted
intervention. In 21 episodes, a chest infection was identi-
fied, including nine episodes of empyema. Surgery was
performed in five cases.

3.2.2 | Microbiology

For 205 discrete infections, 137 (66%) had at least one
positive microbiological sample. The median number of
positive microbiological samples per infection was two
(IQR 1–2).

There were 119 positive wound swabs in the cohort.
Staphylococcus aureus was isolated in 55% (65/119), of
which 68% (44/65) were methicillin-susceptible. Strepto-
coccus pyogenes was isolated in 15% (18/119) and Group
C/G streptococci in 11% (13/119).

There were 81 positive blood cultures (with discrete
organisms), occurring in 64 inpatient episodes. The
median duration of bacteraemia was 1 day (IQR 1–3).
Overall S. aureus was the most commonly isolated
organism in blood cultures, accounting for 55% (44/81) of
positive blood cultures, of which 89% (39/44) were
methicillin-susceptible. Nine patients had positive blood
cultures with a different organism that occurred later in
their inpatient admissions; we considered these second-
ary infections. The microbiology differed between those
considered primary bacteraemias: S. aureus (n = 44),
S. pyogenes (n = 4), other streptococci (n = 3) and
S. epidermidis (n = 3), and those considered a secondary
infection: Candida species (n = 3), S. epidermidis (n = 2),
E. faecalis (n = 1) and E. faecium (n = 1). There were also
three positive cultures from indwelling-device tips:
Staphylococcus haemolyticus, Enterococcus faecalis and
Enterococcus faecium. There were 54 positive samples
from sterile sites (tissue, bone, aspirates), with S. aureus
identified in 61% (33/54).

3.2.3 | Antibiotics

A clear plan for an intended duration of antibiotics was
documented in 62% (63/102) of patients with a compli-
cated infection. Of these, 55% (35/63) were completed as
planned. In 21% (13/63) the antibiotic course was not
completed as planned, usually due to unplanned dis-
charge (10/13, 77%). In 24% (15/63), antibiotic

completion was unknown due to patient transfer to
another institution or loss to follow-up.

3.3 | Admission data

Median length of stay for all admissions was 7 days (IQR
3–19); however, this differed when the cohort was
divided into SSTI only compared to complicated infec-
tions (Table 1). Thirty-four (15%) admissions included
time spent in the intensive care unit, with median nights
spent in intensive care unit of five (IQR 3–11.5). Two
admissions resulted in death.

At our hospital, the most common admitting units for
isolated SSTIs were infectious diseases (36%), plastic sur-
gery (26%) and general medicine (17%). The most com-
mon admitting units for complicated infections were
infectious diseases (58%), general medicine (14%) and
orthopaedic surgery (11%).

At least one behavioural issue occurred in 126 admis-
sions (56%). Patient aggression (verbal or physical)
requiring security assistance (‘Code Grey’) occurred in
15% of all admissions (33/226).

The addiction medicine consultation-liaison service
(comprising nurse specialists and addiction medicine
physicians) reviewed the patient in 143 (63%) of admis-
sions. Overall, 66% (149/226) of patients did not require
OAT (due to current OAT, no withdrawal symptoms or
no opioid use), 30% initiated OAT (68/226) and 4%
(9/226) refused OAT (Figure 2).

Screening for HIV and hepatitis B virus was performed
during 101 (45%) and 105 (47%) admissions, respectively.
Testing for hepatitis C virus was performed during
115 (51%) admissions; however, was more likely to occur
in admissions for complicated infections (72%, 82/114)
than isolated SSTI admissions (29%, 33/112). We did not
take into consideration previous testing or previously
known results. Twenty-four percent (9/38) of patients with
detectable hepatitis C ribonucleic acid (RNA) were com-
menced on direct-acting antivirals during their hospital
admission or on the day of discharge (Figure 3).

3.4 | Unplanned discharge

Discharge was unplanned in 31% (69/226) of admissions
(Table 1). The proportion of unplanned discharges (due to
absconding or DAMA), and readmission within 30 days,
were approximately the same between the SSTI-only
group and those with complicated infections. Two patients
had planned discharges to Hospital in the Home services.

Univariate analyses identified unstable housing and opi-
oid use without OAT as predictors of unplanned discharge.
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In the multivariate model, opioid use without OAT was
associated with an almost three-fold increase in the odds of
unplanned discharge when compared to no opioid use
(OR 2.90, 95% CI 1.23, 6.85, p = 0.015) (Table 2).

4 | DISCUSSION

This data is among the first to demonstrate the burden,
complexity and outcomes of IRI events at an Australian

hospital. Our study highlights the breadth of infections
related to injecting drug use, and subsequent challenges
associated with hospitalisation and management. We
have identified a number of areas for improving care
for PWID.

In keeping with previous literature, SSTI was the most
common reported IRI [2, 3]. In our cohort, patients with an
isolated SSTI had shorter length-of-stay, but were less likely
to be reviewed by the infectious diseases unit and less likely
to receive opportunistic care (e.g., addiction support, OAT

F I GURE 2 Cascade of care for patients with opioid use disorder during hospital admission for injection-related infection. OAT, opioid

agonist therapy

F I GURE 3 Screening for and management of hepatitis C. RNA, ribonucleic acid
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commencement, blood-borne virus screening) compared to
those with complicated IRI. Admission with an SSTI may
represent an opportunity for intervention, to potentially pre-
vent subsequent admission with a severe or complicated
IRI [4].

Patients with complicated IRI have longer hospital
stays. These admissions represent a significant burden of
health-care utilisation, but are an opportunity for ongo-
ing harm reduction. However, prolonged admissions and
the need for intravenous antibiotics also have potential
negative consequences, including line-associated or
hospital-acquired infections. A previous cohort of 420 epi-
sodes of infective endocarditis among PWID in Ontario,
Canada reported 82 episodes of new bloodstream infec-
tion (with a different microorganism) occurring while
patients were still receiving parenteral antimicrobial ther-
apy [25]. New bloodstream infections were more com-
mon in patients receiving inpatient treatment [25]. Only
two patients in our cohort were discharged with Hospital
in the Home despite growing evidence that PWID can be
safely managed in the outpatient setting [20, 26]. Expand-
ing the use of outpatient parenteral antibiotic therapy

may represent an opportunity to reduce hospitalisation
burden, while improving engagement in care and overall
patient outcomes.

Unplanned discharge occurred in 30% of all admis-
sions, which is on the upper end of reported rates in
international literature of 14–30% [2, 5, 12, 14]. This
results in incomplete treatment courses and inadequate
discharge planning, and is associated with worse out-
comes [13]. Opioid use without OAT use (at time of
admission) was found to be associated with higher likeli-
hood of unplanned discharge in our cohort. This may be
a causal association (i.e., high risk of withdrawal on
admission to hospital) or may highlight a cohort of
patients with longstanding barriers to health-care engage-
ment. Regardless, opioid use without OAT could poten-
tially be a useful indicator for the need of active strategies
to maintain engagement and avoid unplanned discharge.

Almost two-thirds of our cohort were reviewed by the
addiction medicine consultant liaison service. While still
suboptimal, this is a much higher proportion than has
been recorded in previous studies, although comparison
is limited by heterogeneity in reporting, and varying

TAB L E 2 Predictors of unplanned discharge

Outcome N

Univariate Multivariate

OR 95% CI p-value OR 95% CI p-value

Sex

Male 138 Reference

Female 88 1.53 0.82, 2.85 0.181

Age, years

18–34 41 Reference

35–49 140 0.66 0.27, 1.59 0.356

≥50 45 0.58 0.20, 1.68 0.316

Housing

Stable 156 Reference Reference

Unstable 70 1.93 1.05, 3.52 0.033 1.84 0.96, 3.54 0.065

Opioid use

None 59 Reference Reference

With OAT 68 0.72 0.27, 1.94 0.521 0.85 0.33, 2.17 0.727

Without OAT 99 3.03 1.16, 7.93 0.024 2.90 1.23,6.85 0.015

Methamphetamine use

No 94 Reference

Yes 132 1.12 0.58, 2.15 0.732

Mental health diagnosis other than substance abuse

No 100 Reference

Yes 126 1.39 0.72, 2.70 0.323

Note: Results from univariable and multivariable mixed effects logistic regression.
Abbreviations: CI, confidence interval; OAT, opioid agonist therapy; OR, odds ratio.
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terminology of what constitutes an addiction review [6,
10, 11, 27, 28]. This may reflect improved access to addic-
tion medicine services in public hospitals in Australia,
while the majority of the literature originates in North
America. While not explored in this review, barriers to
referral to addiction medicine service at our institution
may include lack of acknowledgement of substance use
disorder by treating teams in the absence of active with-
drawal, lack of awareness of service availability and scope
(i.e., beyond opioid agonist therapy prescription), and
short inpatient admissions that may end before referral
and review occurs.

Initiation of OAT, where appropriate, is one harm
reduction strategy that may be implemented during a
hospital admission. Inpatient OAT improves infection-
related outcomes [27–29] and reduces post-hospital sub-
stance use [30]; however, impact on DAMA rates is
mixed [12, 29, 31]. Hospitalisation with IRI is an oppor-
tunity to engage individuals with addiction care at a
time when they are open to doing so [7]. However,
OAT is only relevant to opioid-dependent PWID, and
thus only applies to a subset of our cohort. Addiction
care should include interventions targeted at non-opi-
oid-based addictions, including safe injecting education
and counselling, however, this is less well established.

Addressing underlying social and economic determi-
nants of health, such as homelessness, is also key to
improving overall health outcomes. People experiencing
homelessness have high rates of health care usage [32],
and there is a clear association between unstable housing
and bacterial infection risk [1], including injection site
infections [33]. This may be due to increased likelihood
of public injecting, which is associated with poorer
hygiene and injection techniques [34]. Almost 50% of our
cohort experienced unstable housing. Whether providing
housing to PWID directly reduces infection is difficult to
demonstrate, but provision of housing is an effective
intervention for reducing substance use and injecting fre-
quency, and reducing medical services utilisation [35,
36]. In our cohort, unstable housing was associated with
unplanned discharge. This is consistent with other stud-
ies, and highlights the vulnerability of this cohort, who
may have competing demands and unique needs to sup-
port an inpatient stay [37]. Further opportunistic care
may be directed at comorbid psychiatric conditions and
cigarette smoking, which were both highly prevalent in
this cohort.

Finally, testing for and treating blood-borne viruses is
an important intervention that should be performed dur-
ing all admissions for IRI [8]. In Australia, an estimated
1.3% of PWID have HIV (range 1.0–1.6%), 3.8% (2.4–
5.2%) have active hepatitis B (sAg positive) and 53.5%
(50.2–56.9%) are hepatitis C virus (HCV) antibody

positive [38]. In our cohort, 89% of those tested were
found to be HCV antibody positive, which may reflect a
testing or selection bias, as this is markedly higher than
population surveys in Australia which have found less
than 50% HCV antibody positivity in PWID since 2017
[39]. Similarly, the proportion with detectable HCV RNA
(active infection) was higher (48%) in our cohort than in
Australian population surveys, and reflect levels closer to
those seen prior to the introduction of direct-acting anti-
viral therapy in March 2016 [39]. Reasons for this dis-
crepancy may relate to factors that also increase risk of
IRI, such as injecting frequency, and sharing needles, or
our cohort may reflect patients who are less engaged in
health care in general. In Australia, hepatitis C treatment
can only be prescribed to outpatients, so eligible patients
cannot start treatment during their hospital admission
and must be provided with a script on discharge, with
variable uptake as a result. In our cohort, only 24% of
eligible patients were commenced on direct-acting
antivirals. Reasons for this may include unplanned dis-
charge prior to prescription, return of RNA results after
discharge, and lack of awareness of treatment avail-
ability by treating teams. Treatment during a hospital
admission with IRI, which potentially requires several
weeks of supervised intravenous antibiotics and medi-
cation administration, would allow more people access
to hepatitis C cure.

There are limitations inherent in a retrospective,
single-centre audit, however, we have been able to out-
line 226 inpatient admissions in significant detail. We
attempted to overcome the limitations of ICD-10-AM
codes by also text-mining key words in emergency tri-
age documentation. Our cohort is likely an underesti-
mate of the true number of admissions for IRI, due to
underlying deficiencies in documentation of issues
such as injecting drug use in the medical record [9].
Similarly, poor documentation of factors related to
patients’ social demographics such as housing status,
and behavioural issues and their management was evi-
dent. Finally, data reflect the demographics and hospi-
tal experience of an inner-city referral hospital in
Melbourne, Australia and may not reflect the experi-
ences of other health centres.

Our study has important implications for optimising
management of PWID during hospital admissions. We
identified that numerous medical and surgical teams are
involved in the care of this population, and management
strategies need to be multidisciplinary. Education related
to the management of addiction, and associated beha-
vioural issues, should be offered to all staff engaged in
care. Improvement in early recognition of substance use
disorder as a medical issue may improve interventions
and outcomes, even during brief hospitalisations [40].
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We have described a large cohort of admissions due to
IRI in Australia, demonstrating the heterogeneity of
admissions for infections related to injecting drug use.
Our data also provide a comprehensive overview of the
comorbidities associated with injecting drug use, which
are co-risk factors for infection, and also influence treat-
ment outcomes. This highlights the complexities of man-
agement of infections in this population, and the need for
comprehensive multidisciplinary management that
addresses issues beyond the IRI. There are many barriers
to health care among PWID. To date, the majority of
interventions for PWID admitted to hospital have focused
on the provision of OAT, however, this only addresses a
subset of the PWID population and has mixed outcomes.
Further data describing this cohort, and successful pro-
grams to optimise hospital care are required, in order to
develop more comprehensive models of care.
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