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• Along with rising rates of drug use and overdose, hospitalizations 
for drug use-associated infections have increased between 2 and 
12-fold over ~10 years.

• S. aureus infections are common, morbid, and mortal, often 
requiring prolonged antibiotic treatment. 

• Patient-directed discharges (PDD) may affect care in up to 1 in 3 
hospitalizations for PWUD, which elevates risk of 30-day mortality. 

• Gap: we lack outcomes data of PDD during S. aureus infection.

Background

Ronan 2016, Schranz 2019, McCarthy 2020; Jackson 2018; Suzuki 2020, Ti 2015, Glasgow 2010  
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Objective: to compare one-year infection-related outcomes in PWUD with and without PDD 
during treatment for a serious S. aureus infection 



Methods
Methods

Population: 
Patients with S. aureus bacteremia, 

endocarditis, epidural abscess, and vertebral 
osteomyelitis at two large, urban academic 

hospitals between 2013 – 2018. 
Sample was limited to PWUD. 

Data collection: 
Structured chart review performed by AA 

with support from 3 IM residents. 
Mortality was ascertained via chart review 

and CA Electronic Death Record System.

Definitions: 
PWUD: patients noted to have a history of 

“illicit” drug use (excluding alcohol, tobacco, 
and marijuana). Patient-directed discharge 

(PDD): discharge noted to be ”against 
medical advice,” “AWOL,” etc. 

Analysis: 
Chi squared tests to compare groups, logistic 
regression to evaluate adjusted odds of one-

year recurrence and mortality

Design: 
Retrospective cohort 

study



Methods: Patient Selection

ZSFG & UCSF Infection Control Databases queried for + S. 
Aureus cultures collected from sterile sites in patients 

hospitalized between 2013 – 2018.

Hospitalizations matched to 
ICD-9, ICD-10 codes for 

bacteremia, endocarditis, 
vertebral osteomyelitis, 

epidural abscess

Hospitalizations NOT matched 
to ICD-9, ICD-10 codes, but with 

+ S. aureus BLOOD cultures

ZSFG Sample
N = 156

UCSF Sample: 
N = 184

Total
N = 340

After excluding patients without a history of drug use, patients under age 18, and patients who 
died or transitioned to hospice while hospitalized:



RESULTS



Was discharge patient-directed?
Yes

n=80
No 

n=260
P value

Age (median, IQR) 44 (33-52) 52 (42-58) <0.001
Male sex (%, n) 63% (50) 73% (189) 0.08
Race/ethnicity 0.27

White 64% (51) 57% (149)
Black/African American 16% (13) 22% (57)
Hispanic/Latinx 8% (6) 14% (35)
Asian/Pacific Islander 4% (3) 2% (5)
Other 9% (7) 5% (14)

Experiencing homelessness (%, n) 59% (47) 31% (81) <0.001
Street 36% (29) 17% (43)
Staying with friends, in vehicle, etc. 23% (18) 15% (38)

HIV positive (%, n) 26% (21) 17% (43) 0.03
Any mental health condition (%, n) 38% (30) 34% (89) 0.59

Demographic Characteristics 
Stratified by Patient-Directed Discharge

PDD group: 
homelessness 

more likely, 
though ~40% 

housed in SRO 
or apt/house.



Was discharge patient-directed?
Yes

n=80
No 

n=260
P value

Route: Injection drug use (%, n) 83% (66) 67% (175) 0.03
Route: Only non-injection drug use (%, n) 9% (7) 17% (45)
Route: Not specified (%, n) 9% (7) 15% (40)
Recent drug use (<1 mo) (%, n) 94% (75) 65% (169) <0.001
Drug type

Heroin 64% (51) 50% (131) 0.04
Any opioid 69% (55) 54% (140) 0.02
Methamphetamine 61% (49) 47% (122) 0.03
Cocaine 30% (24) 39% (101) 0.15
Opioid + stimulant 49% (39) 35% (92) 0.03

Pt-reported MOUD prior to admission 27% (15/55) 45% (63/140) 0.03
Risky alcohol use or alcohol use disorder 13% (10) 21% (55) 0.18

Substance Use Characteristics 
Stratified by Patient-Directed Discharge

PDD group:
opioid + meth 

use more 
common

PDD group:
fewer on 

MOUD PTA
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Distribution of 
infections was 
similar in both 

groups.

PDD

Non-PDD



Inpatient MOUD for persons using opioids,
no PDD vs. PDD

PDD
n=55

Outpt MOUD continued New methadone <40mg No MOUD treatment

New methadone >40mg

New buprenorphine

42% (59)15% (21)33% (46) 4%
(5)

6%
(9)

No PDD
n=140

47% (26)24% (13)24% (13) 4%
(2)

2%
(1)

Lower proportion 
treatment dose 
MOUD in PDD 

group.

High proportion in 
both groups (>40%) 

who received no 
MOUD.



Table 3: Outcomes (Unadjusted Proportions)

PDD
n=80

No PDD
n=260 P value

Completed antibiotic treatment 11% (9) 89% (230) <0.001
30-day readmission due to ongoing 
or recurrent infection 49% (39) 13% (33) <0.001

One-year readmission for ongoing or 
recurrent infection 51% (41) 21% (54) <0.001

One-year mortality 13% (10) 10% (27) 0.03

Treatment Completion, Readmission, and Mortality 
in PDD vs. Non-PDD
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Odds of readmission for ongoing or recurrent 
infection 1 year after discharge in PDD vs. non-PDD

OR (95% CI)

Unadjusted 5.4 (3.0 – 9.6)

Adjusted for age, race/ethnicity, 
Charlson Comorbidity score 5.4 (2.9 – 10.0)

Adjusted for age, race/ethnicity, 
Charlson Comorbidity score, 
and housing status

3.8 (2.1 – 6.7)

Adjusted odds of one-year readmission for infection 
& mortality in PDD vs. non-PDD

Odds of mortality 1 year after discharge 
in PDD vs. non-PDD

OR (95% CI)

Unadjusted 1.2 (0.6 – 2.7)

Adjusted for age, race/ethnicity, 
Charlson Comorbidity score 1.4 (0.6 – 3.2)

Adjusted for age, race/ethnicity, 
Charlson Comorbidity score, 
and housing status

1.4 (0.6 – 3.2)



5 most frequently documented reasons for PDD

0 2 4 6 8 10 12 14

Maintain housing,
care for dependents, etc.

Social isolation

Undertreated pain

Suspected of using drugs in the hospital

Room searched, video surveillance or
other punitive measures

N=7

N=11

N=7

N=11

N=13



Frequently documented reasons for PDD: 
chart review excerpt

MD note from hospital: 
“Initially refuses to discuss her hospitalization... 
her reason for wanting to leave: her son is being 

taken care of by her mother, and they are currently 
in SF but will be leaving [town] tonight and 

she wants to stop them.”

PDD reason: Care for dependents
Possible solution: Alternative antibiotic plan? Home IV antibiotics vs. PO antibiotics?



Frequently documented reasons 
for patient-directed discharge

MD note from SNF: 
”Patient spent much of day complaining about 

pain… He is complaining of pain in his neck where he 
has the osteomyelitis. Explained to patient the 

nature of what he had and how it was self induced. 
The first time he seemed to listen…"

PDD reason: undertreated pain or substance use disorder, stigma
Possible solution: more support for inpatient/acute care treatment of SUD and pain in PWUD



Frequently documented reasons 
for patient-directed discharge

MD note from hospital:
“There is a concern that pt used amphetamines while in hospital, but 
search of room yielded no concerning items. As husband was visiting 
prior to episode, he is no longer allowed to visit ... She is very upset 

about this entire ordeal, and threatened to leave AMA, though 
husband pleads w her not… Pt responds well to sympathy from 
providers and may help her stay in hospital for remainder of IV 

antibiotics… Could compromise to allow short supervised visits along 
with risk management and nursing supervisors, as this is the only way 

pt will stay to completion of her required 6 weeks of IV antibiotics.”

PDD reason: stigmatizing hospital policies and ineffective caring environment
Possible solution: policy change, culture change, addiction medicine consult services



• Frequently documented reasons for patient-directed discharge relied on the 
primary team’s report and was not qualitative research done exploring patient’s 
perspective.

• Our data collection spanned 2013 – 2018, prior to the existence of an Addiction 
Medicine consult service at one of our hospitals, fentanyl arrival in San Francisco, 
and the more widespread uptake of buprenorphine prescribing among 
generalists. 

• As such, there were small numbers of patients who received buprenorphine, 
may not be generalizable to current practice environments. 

Limitations



• Pts with PDD during S. aureus infection treatment had ~4x increased odds of 
requiring readmission for ongoing treatment or recurrent infection.
• Pts with PDD during S. aureus infection treatment had trend toward increased 

odds of mortality at one year following discharge. 

• Opportunities for improvement:
1. Improve access to home-based or shelter-based antibiotic therapy and 
better tailor antibiotic plan to patients’ needs.
2. Better initiate and maintain OUD treatment.
3. Develop inpatient management tools for methamphetamine use disorder.
4. Improve the experience of hospitalization with more supportive, patient 
centered care. 

Conclusions
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