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Potential future project ideas: Investigating infectious screening in patients admitted with Staph aureus bacteremia and IV drug 
use from this data set, further characterizing the role of medications for opioid use disorder and the impact on antibiotic 
completion or patient-directed discharges, creating a more recent database collection and comparing to prior (since IMPACT team 
well established, OPAT options care conference in place, and possible changes in substances used), creating a QI project for 
improving antibiotic completion and patient-directed discharges in patients with invasive infections and IV drug use. 
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Report:  
 

Introduction  
It is well known that injection drug use places individuals at a higher risk for invasive infections 1,2. Rates of 
injection drug use and hospitalizations for serious infections related to the underlying substance use 
continue to increase nationwide3-6. In Oregon, where this study takes place, as intravenous drug use rates 
have risen, bacteremia rates increased most rapidly out of all the intravenous drug use-related infections at 
18-times the cases in 2018 when compared to 2008 4. Since there is also an increased likelihood of 
Staphylococcus aureus infections in persons who inject drugs (PWID), Staphylococcus aureus bacteremia 
(SAB) is an essential disease process to understand in this patient population1,7.  

SAB is associated with a high 30-day mortality rate at 15-25%, high healthcare costs, and long hospital 
stays3,4,8. Studies have demonstrated that PWID with invasive infections tend to be younger with fewer 
comorbidities, more likely to be infected with MRSA, less likely to complete antibiotics, and more likely to 
leave the hospital as a patient-directed discharge (PDD; also known as “leaving against medical advice” or 
“AMA”)9-16. Given these unique characteristics in PWID and growing rates of intravenous drug-related SAB, 
the objective of this study was to compare patient demographics, bacteremia characteristics, adherence to 
standards of care metrics, and clinical outcomes in patients with SAB who do and do not use intravenous 
drugs. Given the integrated addiction medicine team at our institution, our study was in a unique position 
to extract detailed information about substance use and treatment while patients were hospitalized for 
SAB. We hope to use this information to highlight the unique aspects of SAB in PWID and elucidate areas 
for potential improvement in clinical care. 

Methods  
Study Design and Patient Population 

This was a single-center retrospective chart review study that was conducted on all cases of SAB between 
January 1, 2016 and December 31, 2017 at Oregon Health & Science University Hospital, a 500-bed 
teaching hospital in Portland, Oregon. 285 subjects met inclusion criteria which included age ≥18 years old 
and at least one blood culture positive for S. aureus. Patients were excluded if they died, transitioned to 
comfort care, or transferred hospitals within 48 hours of diagnosis (n=14), had a ventricular assist device 
infection (n=8), or had no follow-up data at 30-days and 90-days (n=15). A total of 248 patients were 
included in the final analysis. The study was approved by the Institutional Review Board. 

Study Variables and Outcomes 

Two authors (C.H., K.M) reviewed the electronic health record for patient demographics, SAB 
characteristics, metrics of standards of care, clinical outcomes, and if applicable, details of substance use.  
Substance use data was obtained from detailed addiction medicine and social work notes and included 
types of substances, diagnosed use disorders, and whether medication for opioid use disorder (MOUD) was 
initiated. Patient demographics included age, sex, race, and homelessness. Comorbidities such as hepatitis 
C, HIV, diabetes, hemodialysis, and malignancy were also gathered. Characteristics of SAB included duration 
of bacteremia, methicillin susceptibility, and complications such as definite and possible endocarditis, spinal 
epidural abscess/osteomyelitis, skin and soft tissue infection, and deep vein thrombosis/superficial vein 
thrombosis. “Definite” and “possible” endocarditis was based on modified Duke criteria with the exclusion 
of fever and intravenous drug use as minor criteria.  

Primary outcomes were antibiotic completion and 90-day recurrence, readmission, and mortality. 
Secondary outcomes included length of hospital stay, patient-directed discharges, and adherence to 
standards of care. Standards of Care for treatment of SAB were derived from evidence-based guidelines 
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from the Infectious Diseases Society of America as well as systematic reviews17,18.  

The standards of care metrics evaluated in chart review included: repeat of blood cultures until clearance 
was proved, appropriate antibiotic choice and duration, completion of antibiotic therapy, consultation of 
infectious diseases, and obtaining a transthoracic or transesophageal echocardiogram8,17,19-22. “Appropriate 
antibiotic choice” for MSSA was an antistaphylococcal beta-lactam such as nafcillin/oxacillin, cefazolin or if 
an allergy was present, vancomycin or daptomycin. For MRSA bacteremia, “appropriate antibiotics” 
included vancomycin, daptomycin with acceptable alternatives of linezolid or ceftaroline. “Appropriate 
antibiotic duration” was determined by prescribed length of antibiotics based on whether the patient had a 
complicated or uncomplicated bacteremia. Complicated bacteremia is defined by any of the following 
factors: endocarditis, implanted prostheses, follow-up cultures remain positive >2-4 days after initial set 
despite appropriate antibiotics, no defervescence within 72 hours of initiating therapy, or metastatic sites 
of infection18. Appropriate duration of complicated bacteremia therapy should be at least 4 weeks, while 
uncomplicated bacteremia therapy should be at least 14 days18. 

Statistical Analysis 

Data were analyzed using SPSS Statistics software (IBM Corp. Released 2019.IBM Statistics for Macintosh, 
Version 26.0. Armonk, NY:IBM Corp.). Continuous variables were represented as medians or interquartile 
ranges and analyzed using independent samples t-tests. Categorical data was presented as values and 
percentages and analyzed by the Pearson Chi-square or Fisher’s exact test, as appropriate. Initially with 
multivariable analysis, collinearity was assessed to identify potential confounding variables. The best model 
of fit was determined through model diagnostics. All tests with p-values <0.05 were considered statistically 
significant. 
 

Results  
Patient Demographics and SAB Characteristics 

Of the total 248 patients who met inclusion criteria for this study, 28.2% (n=70) were persons who inject 
drugs. Table 1 compares the patient demographics between PWID and non-PWID. There was a significant 
statistical difference between PWID and non-PWID in age, homelessness, and comorbidities. The PWID 
group was younger with a median age of 37 years compared to 57 years in the non-PWID group (p<0.0001). 
PWID were more likely to experience homelessness (43. 3% vs 3.9% in non-PWID, p<0.0001) and have 
hepatitis C as a comorbidity (53.1% vs. 7.8% in non-PWID, p<0.001). Statistically significant comorbidities 
for persons without injection drug use compared to PWID included diabetes (31.5% vs. 10.0% p<0.001), 
hemodialysis (9.0% vs. 0.0%, p=0.01), and malignancy (23.0 vs 1.4%, p<0.001). There was no statistically 
significant difference between the groups in sex, race, or the comorbidity, HIV. 

Staphylococcus aureus bacteremia characteristics of both groups are also displayed in table 1. PWID were 
more likely to be infected with MRSA (55.7% vs 32.0% in non-PWID, p<0.001) with longer duration of 
bacteremia (median 4.3 days vs. 2.7 days in non-PWID, p<0.03) and with the complications endocarditis, 
spinal infections (spinal epidural abscess and osteomyelitis), and skin and soft tissue infections. There was 
no significant difference between groups in regard to polymicrobial infections and the complication of deep 
or superficial vein thrombosis. 

Substance Use Characteristics and Management in PWID 

Within the PWID group, Table 2 presents the details of substance use and management while admitted 
with SAB. Of those who inject drugs, 84.3% used opioids, 84.3% used methamphetamines, and 71.4% used 
both opioids and stimulants. 82.8% were diagnosed with an opioid use disorder, 78.9% with a stimulant use 
disorder, and 42.9% received an inpatient consult with the addiction medicine team. In terms of severity as 
defined by the DSM-V, 90.6% of the 53 patients with OUD (opioid use disorder) were categorized as 
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“severe” and 5.7% as “moderate” with 3.8% unknown severity. 86.8% of patients with OUD also reported 
stimulant use. While hospitalized for SAB treatment, 73.6% of patients with OUD received inpatient 
medications for opioid use disorder including methadone, buprenorphine and naloxone, or buprenorphine 
alone. Approximately 17% of patients declined MOUD when offered while inpatient. A MOUD prescription 
was provided to 30.2% of patients with OUD at discharge. 

Adherence to SAB Standards of Care Metrics 

Figure 1 compares the adherence to SAB standards of care metrics in persons with and without injection 
drug use. PWID had lower antibiotic completion rates at 68.1% vs. 84.3% in non-PWID (p=0.01). Antibiotic 
completion rates were lower (62.3%) in PWID with an opioid use disorder (n=53). In PWID with an opioid 
use disorder and stimulant use (n=46), antibiotic completion rates were even lower at 60.9%. Fewer 
transthoracic echocardiograms were performed in non-PWID (82.0%) when compared with PWID (94.3%, 
p=0.01). There was no significant statistical difference in rates of repeat blood cultures until clearance, 
infectious disease consultation, TEE, or antibiotic choice and duration between groups. 

Clinical Outcomes 

As table 3 shows, clinical outcomes varied between the PWID and non-PWID group. Univariate analysis 
revealed PWID was associated with longer hospital stays (median 21.5 days vs. 14 in non-PWID, p<0.001), 
increased patient directed discharges (25.7% vs. 1.1% in non-PWID, p<0.001), and lower 90-day mortality 
(5.7% vs. 18.6 % in non-PWID, p<0.01). Of PWID, those with opioid use disorders (n=53) and opioid 
disorders with stimulant use (n=46) had higher rates of patient-directed discharges at 32.1% and 34.8% 
respectively. No significant difference was seen in inpatient mortality or 90-day readmission rates between 
the two groups.  

In the multivariable analysis of the full cohort, the failure to complete antibiotics was more likely to occur in 
intravenous drug use (OR 2.52, 95% CI [1.28, 4.96]) and treatment duration longer than 2 weeks (OR 4.29, 
95% CI [1.42, 12.98]) and less likely to occur with infectious diseases consultation (OR 0.15, 95% CI [0.05, 
0.51]). Within the PWID cohort, failure to complete antibiotics was less likely with MAT prescribed at 
discharge (OR 0.03, 95% CI [0.003, 0.339]) and more likely with opioid use disorder (OR 18.38, 95% CI [1.84, 
183.92]).  

Multivariable analysis of the overall cohort revealed patient directed discharge was associated with PWID 
(OR 19.22, 95% CI [4.09, 90.28]) and less likely with increasing age (OR 0.963, 95% CI [0.92,1.01]). In those 
with PWID, patient directed discharge was associated with hepatitis C virus (OR 4.55, 95% CI [1.30, 15.96]). 

Discussion  
Overall, this study showed that both PWID and non-PWID received similar treatment of SAB as measured 
by standards of care metrics such as ID consultation, repeat blood cultures until clearance, and appropriate 
selection of antibiotic type and duration. These same findings were also demonstrated in a study by Serota 
et al.9. However, when comparing the two groups of patients, there are stark differences in patient 
demographics, bacteremia characteristics and complications, antibiotic completion rates, patient-directed 
discharge rates, and 90-day mortality rates. Building upon the existing medical literature about PWID and 
invasive infections, the findings of this study suggest that within SAB, PWID and non-PWID are distinct 
populations that can be viewed as different epidemiologies. Describing the differences in PWID and non-
PWID within SAB can further inform best practice for approaching treatment for each unique group. 

As is consistent with literature about patients with invasive infections, persons who inject drugs are 
younger with fewer comorbidities when compared to non-PWID9,16,23,24. As is expected with a population 
that is younger with fewer comorbidities, the 90-day mortality rate was significantly lower in PWID in our 
study when compared to non-PWID. Appa et al.’s study demonstrated similar results in invasive 
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Staphylococcus aureus infections and persons who use drugs experienced lower one-year all-cause 
mortality compared to persons who do not use drugs 23. There was no statistically significant difference in 
our study with PWID and non-PWID in regards to inpatient mortality rates. This finding may be a reflection 
of certain unique aspects of PWID such as increased MRSA rates and the higher early mortality associated 
with MRSA bacteremia as well as unmeasured social determinants of health8,20,24-26. Delayed access or 
barriers to care could contribute to inpatient mortality rates in PWID, especially since 43.3% were 
experiencing homelessness. Additionally, PWID was associated with the comorbidity hepatitis C and SAB 
complications such as osteomyelitis, epidural abscess, and endocarditis, which is consistent with previous 
findings9,16,24  

Other important clinical outcomes for patients with SAB, included a statistically significant lower antibiotic 
completion rate and increased patient-directed discharges in PWID compared to non-PWID. In the total 
cohort, PWID had an odds ratio of 2.5 for not completing antibiotics and 19.22 for PDD. Our study had a 
similar rate of antibiotic completion in PWID (68%) as a previous study (70%) 16 and comparable patient-
directed discharge rates in PWID (25.7%) as multiple studies (24-30%) 9,13,16.  

To our knowledge, this is the first study to show that a MOUD prescription at discharge was associated with 
improved antibiotic completion in PWID with SAB. A previous study by Marks et al.  demonstrated that in 
PWID with any invasive bacterial or fungal infection, MOUD was associated with increased parenteral 
antibiotic completion and if continued on discharge, lower 90-day readmissions28. Notably in the Marks et 
al. study, methadone for the purpose of detoxification that was not continued after discharge was not 
associated with a reduction in readmissions28. These findings and our results support the important 
opportunity to utilize the “reachable moment” of inpatient hospitalization for an invasive infection to not 
only treat the infection, but also the underlying addiction that predisposes patients to that infection 
through prescribing both inpatient and outpatient MOUD 29-31. At our institution, rates of prescribing MOUD 
were higher than other studies reported at their institutions9,16. OUD had an odds ratio of 18.38 for not 
completing antibiotics. Therefore, treating the OUD could help improve this important clinical outcome for 
patients.  

For patient-directed discharges, multivariate analysis demonstrated that hepatitis C in PWID had an odds 
ratio of 2.55 of PDD. Hepatitis C had collinearity with other variables such as opioid use, homelessness, and 
DSM-V severity. The presence of hepatitis C was shown to reflect the severity of substance use disorder as 
a study by Wagner et al. demonstrated that hepatitis C in people who use intravenous drugs was associated 
with years of injection use, history of non-fatal overdoses, and polysubstance use27.  Therefore, hepatitis C 
could serve as an indicator of higher severity of substance use and thus higher risk for PDD. Other studies 
have shown that opioid and stimulant use together places people at higher risk for PDD than opioid use 
alone32. The high rates of stimulant use in our study population could certainly contribute to high PDD rates 
given there is no highly effective medication therapy for stimulant use disorder. Withdrawal symptoms, 
untreated pain, and discrimination also lead to high PDD rates in PWID33. 

Both higher PDD rates and lower antibiotic completion rates can explain increased readmission and 
recurrence rates in PWID, despite the fact this group is younger with fewer comorbidities13. While there 
was no significant statistical difference in recurrence and readmissions at 90 days in the PWID and non-
PWID groups, PWID had higher rates of both outcomes and double the rate of SAB recurrence. Beyond 
therapy completion and PDD, unmeasured social determinants of health may also play a role in increased 
readmissions and recurrences in this group. 

Limitations of our study include that it takes place at one academic center with a small sample size (n=70) 
of patients with SAB and intravenous drug use. Since the study is in Portland, OR our cohort is mostly white 
and there is a high rate of stimulant use, so certain elements of this population is not reflective of the data 
in other states, nationally, or in other countries. A limitation with retrospective chart is the reliance on 
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charting for determining accurate drug use and SAB details.  

There are many prospects for future studies based off the findings of this study. It would be helpful to find 
ways to improve antibiotic completion and decrease patient-directed discharges in PWID in order to 
improve recurrence and readmission rates. Our study showed that MOUD prescription at discharge 
improved antibiotic completion rates, but there are other potential avenues including researching 
treatment options for stimulant use disorder as well as long-acting injectable antibiotics such as 
dalbavancin/oritavancin, quality improvement projects focusing on increasing MOUD prescribing while 
inpatient and at discharge, care models that pair outpatient parenteral antibiotic therapy with outpatient 
treatment for SUD, as well as the role of an oral antibiotic contingency plan for patient-directed discharges. 
Emerging studies are showing growing evidence that a transition to oral antibiotics in SAB can be safe, 
effective, and reduce 90-day readmission in PWIDs who leave the hospital as a PDD29,34-36. Additionally, 
there is a call for experts in both infectious diseases and addiction medicine and broad expansion of 
addiction medicine services at hospitals that manage SAB37. 

Conclusions 
Overall, persons who inject drugs experience a different bacteremia and outcome profile than persons who 
do not inject drugs despite receiving comparable standards of care for SAB. Understanding the differences 
in groups can help inform the provider’s clinical practice. With lower therapy completion rates, higher PDD, 
and social barriers that impede clinical outcomes in PWID, unique approaches are needed to improve 
outcomes. Initiating medication for opioid use disorder to treat the underlying addiction is one important 
intervention available to clinicians. 
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Figures and Tables 
 
Table 1. Staphylococcus aureus Bacteremia: Comparison of Demographics, Comorbidities, and Infection 
Characteristics among Patients With and Without Intravenous Drug Use 

 Overall  
(n=248) 

PWID  
(n=70, 28.2%) 

Non-PWID (n=178, 
71.8%) 

PValue 

Patient Demographics and Characteristics    
Age, median (range), years 52 (19-97) 37 (21-65) 57 (19-97) <0.0001 
Male sex, No. (%) 165 (66.5) 43 (61.4) 122 (68.5) 0.3 
Race, No. (%) 

White 
Other 

 
213 (85.9) 
35 (14.1) 

 
61 (87.1) 
9 (12.9) 

 
152 (85.4) 
26 (14.6) 

0.72 

Experiencing Homelessness, No. (%) a 36 (14.7) 29 (43.3) 7 (3.9) <0.0001 
Comorbidities, No. (%) 

Hepatitis C b 

HIV c 

Diabetes 
Hemodialysis 
Malignancy 

 
43 (7.8) 
8 (4.4) 
63 (25.4) 
16 (6.5) 
42 (16.9) 

 
34 (53.1) 
4 (6.3) 
7 (10.0) 
0 (0.0) 
1 (1.4) 

 
9 (7.8) 
4 (3.4) 
56 (31.5) 
16 (9.0) 
41 (23.0) 

 
<0.0001 
0.38 
<0.001 
0.01 
<0.001 

Bacteremia Characteristics     
Organism, No. (%) 

MSSA 
MRSA 
Polymicrobial d 

 
152 (61.3) 
96 (38.7) 
27 (11.0) 

 
31 (44.3) 
39 (55.7) 
7 (10.0) 

 
121 (68.0) 
57 (32.0) 
20 (11.4) 

 
<0.001 
<0.001 
0.64 

Duration of Bacteremia, 
median (IQR), days e 

3.0 (0.3-26.9) 
 

4.3 (0.9-19.7) 2.7 (0.3-26.9) 0.03 

Complications, No. (%)     
Definite and Possible 
Endocarditis f 70 (28.3)  33 (47.1) 37 (20.9)  <0.001 
Spinal Epidural 
Abscess/Osteomyelitis f 

43 (17.4)  
 

18 (25.7) 
 

25 (14.1)  
 

0.03 
 

SSTI g 45 (18.4)  19 (27.5)  26 (14.8)  0.02 
DVT/SVT h 42 (17.0)  12 (17.1) 30 (16.9)  0.971 

Abbreviations: PWID, persons who inject drugs; HIV, human immunodeficiency virus; MSSA, methicillin-susceptible Staphylococcus 
aureus; MRSA, methicillin-resistant Staphylococcus aureus; SSTI, Skin and soft tissue infection; DVT, deep vein thrombosis; SVT, 
superficial vein thrombosis. a Where homelessness is known, PWID (n=67), overall (n=245), Fisher’s exact used b Where hepatitis C 
virus is known, PWID (n=64), non-PWID (n=115), overall (n=179) c Where HIV status is known, PWID (n=64), non-PWID (n=116), 
overall (n=180)d Where polymicrobial data is known, non-PWID (n=176), overall (n=246) e Where duration is known, non-PWID 
(n=176), overall (n=246) f Where complication status is known, non-PWID (n=177), overall (n= 247). Definite and possible 
endocarditis based on modified Duke criteria (excluding fever and injection drug use as minor criteria).  g Where SSTI status is 
known. PWID (n=69), non-PWID (n=176), overall (n=245) h Where DVT/status is known. Non=PWID (n=177), overall (n=247) 
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Table 2. Characteristics of Substance Use and Management in PWID Admitted for SAB 

   
Of PWID 
(n=70): 

 No. (%) 

 Opioid Use  59 (84.3) 
 Opioid Use Disorder a 53 (82.8) 
 Methamphetamine Use 59 (84.3) 
 Stimulant Use Disorder a 45 (78.9) 
 Opioid and Stimulant Use 50 (71.4) 
 Active Use b 61 (88.4) 
 Addiction Team Consult 30 (42.9) 
Of those 
with OUD 
(n=53): 

  

 Active Use 48 (90.6) 
 DSM-5 Severity Score 

Severe 
Moderate 
Unknown 

 
48 (90.6) 
3 (5.7) 
2 (3.8) 

 Stimulant Use 46 (86.8) 
 Addiction Team Consult 26 (49.1) 
 Received Inpatient MOUD 

Initiated Inpatient 
Continued from pre-admission 

39 (73.6) 
34 (64.2) 
5 (9.4) 

 Type of MOUD Received While Inpatient 
Methadone 
Buprenorphine/Naloxone 
Buprenorphine 
Methadone to Buprenorphine/Naloxone 
 

 
25 (47.2) 
9 (17.0) 
2 (3.8) 
3 (5.7) 

 Patient Declined When Offered MOUD 9 (17.0) 
 MOUD Prescription at Discharge 16 (30.2) 
 MOUD Prescribed at Discharge 

Suboxone 
Methadone 

 
9 (17.0) 
7 (13.2) 

 MOUD Referral with Discharge  23 (43.4) 
Abbreviations: PWID, persons who inject drugs; SAB, Staphylococcus aureus bacteremia; OUD, opioid use disorder; DSM-5, 
Diagnostic and Statistical Manual of Mental Disorders; MOUD, medications for opioid use disorder a Where substance use is known 
in PWID: opioid use disorder (n=64), stimulant use disorder (n=57) b Active use defined as substance use in the last month. Where 
active use is known in PWID (n=69) 
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Figure 1. Adherence to SAB Standards of Care in PWID vs. Non-PWID 

 

 

 

 

 

 

 

 

 

 

 

 

Abbreviations: PWID, persons who inject drugs; ID, infectious diseases; TTE, transthoracic echocardiogram; TEE, transesophageal 
echocardiogram 

 

Table 3. Comparison of Clinical Outcomes of SAB among Patients With and Without Intravenous Drug Use 

 Overall  
(n=248) 

PWID  
(n=70, 28.2%) 

Non-PWID (n=178, 
71.8%) 

PValue 

Hospitalization Duration, median 
(range), days 

15 (3-118) 21.5 (3-118) 14 (3-90) <0.001 

PDD, No. (%) 20 (8.1) 18 (25.7) 2 (1.1) <0.001 
Inpatient mortality, No. (%) 20 (8.1) 3 (4.3) 17 (9.6) 0.17 
SAB Recurrence within 90 days a 18 (8.1) 8 (12.1) 10 (6.4) 0.15 
Readmitted within 90 days b, No. (%) 86 (41.0) 31 (47.0) 55 (38.2) 0.23 
90-day Mortality c, No. (%) 37 (15.0) 4 (5.7) 33 (18.6) <0.01 

Abbreviations: SAB, Staphylococcus aureus bacteremia; PWID, persons who inject drugs; PDD, Patient directed discharge also 
known as leaving against medical advice “AMA” a Recurrence defined as a positive blood culture after ≥ 72 hours of negative blood 
cultures with same organism. Excluding patients who died during index hospitalization and cases with unknown 90-day recurrence 
data. Overall (n=222), PWID (n=66), non-PWID (n=156) b Excluding patients who died during index hospitalization or within 90 days. 
Overall (n=210), PWID (n=66), non-PWID (n=144) c Where death within 90 days is known. Overall (n=247), non-PWID (n=177). 
Fisher’s exact test used. 
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Table 4. Multivariate Analysis of Clinical Outcomes for Overall Cohort and PWID 

 Variable Odds Ratio 95% CI PValue 
Did Not Complete 
Antibiotic Course 

    

Overall Group  
IV Drug Use 
Treatment Duration >2 weeks (vs. <2 weeks) 
ID Consult 

 
2.52 
4.29 
0.15 

 
1.28-4.96 
1.42-12.98 
0.05-0.51 

 
0.008 
0.01 
0.002 

PWID  
MAT Prescription at Discharge 
Opioid Use Disorder 
Mood Disorder 

 
0.04 
18.38 
0.26 

 
0.004-0.40 
1.84-183.92 
0.07-1.02 

 
0.006 
0.01 
0.05 

Patient Directed Discharge     
Overall Group  

IV Drug Use 
Age 

 
19.22 
0.96 

 
4.09-90.28 
0.92-1.01 

 
0.0002 
0.1008 

PWID  
Hepatitis C Virus 

 
4.55 

 
1.30-15.96 

 
0.02 

     
Abbreviations: PWID, persons who inject drugs; CI, confidence interval; IV, intravenous; ID, infectious diseases; MAT, medication-
assisted treatment 

 


