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Background.   The age-adjusted rate of drug overdose deaths in the United States 
tripled from 1999 to 2016. Public health surveillance data indicate that an increasing 
proportion of infections due to bacterial and fungal pathogens is associated with injec-
tion drug use (IDU). We describe healthcare encounters (HCEs) of PWID as potential 
opportunities to prevent infections related to IDU by identifying risks and treating 
SUD, including with medication-assisted treatment (MAT) for opioid use disorder.

Methods. At six hospitals in western New York, we abstracted medical records from 
hospital admissions and emergency department (ED) visits for PWID (i.e., IDU in the 
preceding year) who had positive cultures for Staphylococcus aureus (any clinical spe-
cimen, April–July 2017), group A Streptococcus (invasive specimens, all of 2017) or 
Candida spp. (blood specimens, all of 2017). We reviewed hospital admission and ED 
records for 1 year preceding the positive culture to identify visits during which oppor-
tunities to prevent infection and treat SUD by addressing SUD and IDU were missed.

Results.   We identified 99 PWID with positive cultures. The median age was 33 years 
(range 19–68) and 61 were female. Sixty-nine had a skin and soft-tissue infection, 44 had 
a bloodstream infection, and 20 had both. Thirty-one PWID left against medical ad-
vice during a hospital admission or an ED visit. Seventy-nine PWID were hospitalized, 
of whom 4 died. Ninety-five used opioids and 71 used cocaine in the preceding year. 
Seventy-five PWID had an HCE in the 12 months prior to the index visit, with a median 
of two HCE per person (interquartile range 1–4); 53 of PWID had a previous HCE for in-
fection and 28 for opioid overdose. SUD was documented during a prior HCE at the same 

hospital for 61 PWID, but only 10 (16%) were offered MAT during any prior HCE and for 
24 (39%) there was no documentation that any form of treatment for SUD was offered.

Conclusion.   In this cohort, PWID frequently had one or more healthcare 
encounters documented at the same hospital in the year prior to a serious bacterial or 
fungal infection. These prior HCEs were often for infections or overdose that signaled 
the need for MAT, demonstrating that there are critical missed opportunities to iden-
tify risks, prevent infection, and treat SUD.
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Background.   Older adults residing in nursing homes (NH) are at increased 
risk for invasive group A Streptococcus (GAS) infections due to advanced age, pres-
ence of wounds, and comorbidities; approximately one-third of infected patients die. 
Beginning in 2015, increasing numbers of GAS infections in NH residents and several 
NH clusters were reported from the Denver metropolitan area. Colorado Department 
of Public Health and Environment (CDPHE) and CDC investigated to characterize 
cases and assess if outbreaks resulted from interfacility transmission.

Methods. We reviewed data from Active Bacterial Core surveillance (ABCs) in the 
5-county Denver area from January 2017 to June 2018. We defined a case as isolation of 
GAS from a normally sterile site in an NH resident. GAS isolates underwent whole-genome 
sequencing (WGS) at CDC’s Streptococcus Laboratory to determine emm types for geno-
typing. Among isolates with the same emm type, pairwise single-nucleotide polymorphism 
(SNP) distances were calculated using Nucmer software. In October 2018, a CDPHE-CDC 
team assessed infection control at NHs with cases of the most common emm type.

Results.   Over 18 months, among >100 NHs in the Denver area, ≥1 GAS case was 
identified in 29 NHs, with 6 having ≥3 cases. During this period, 68 cases in NH resi-
dents were identified. WGS identified 17 emm types among isolates from these cases; 
most common was emm11.10 (34%, n = 22), a rare subtype in ABCs. All emm11.10 
isolates had nearly identical genomes (average pairwise SNP distance: 3.2), and were 
isolated from 10 NHs, with 2 NHs having ≥ 4 cases. Multiple infection control lapses 
were noted during site visits to 8 NHs.

Conclusion.   Multiple outbreaks due to GAS were noted in 5-county Denver area 
NHs in 2017–2018. WGS of surveillance isolates identified a rarely seen emm subtype 
11.10 from multiple facilities with temporal and genomic clustering suggesting inter-
facility GAS transmission.
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Background.   Dentists prescribe 10% of outpatient antibiotics in the United 
States, with a significant portion of these being for prophylaxis. We previously found 
that 80% of prescriptions for prophylaxis prescribed prior to dental visits are unneces-
sary; however, the sequelae of these unnecessary antibiotics have not been character-
ized. Our objective was to assess the harms of unnecessary antibiotic prophylaxis using 
Truven, a national health claims database.

Methods. This was a retrospective cohort study of patients with dental visits from 
2011 to 2015 linked to medical and prescription claims. Patients with commercial 
dental insurance without a hospitalization or extra-oral infection 14 days prior to anti-
biotic prophylaxis (≤2 days supply dispensed within 7 days before a dental visit) were 
assessed for inclusion. Patients with unnecessary antibiotic prophylaxis (defined as 
antibiotic prophylaxis in patients who both did not undergo a procedure that manip-
ulated the gingiva/tooth periapex and did not have an appropriate cardiac diagnosis) 
were included and assessed for serious antibiotic-related adverse effects (AAE). The 
primary endpoint was the cumulative incidence of any AAE within 14 days post-pre-
scription (composite of allergy, anaphylaxis, C. difficile infection, or ED visit). The sec-
ondary analyses were the cumulative incidence of each individual AAE and the risk 
difference of the primary endpoint between amoxicillin and clindamycin.

Results.   Of the 168,420 dental visits with antibiotic prophylaxis, 136,177 (80%) 
were unnecessary and included for analysis. 3.8% of unnecessary prescriptions were 
associated with an AAE; primary and secondary endpoints are listed in the Table. ED 
visits (1.2%) and new allergies (2.9%) were most frequent. Clindamycin was associated 
with more AAE than amoxicillin (risk difference 322.1 per 1000 person-years, 95% CI: 
238.5 - 405.8).

Conclusion.   Even though antibiotic prophylaxis is prescribed for a short dur-
ation (≤2 days), it is not without risk. Since most AAE are diagnosed in medical set-
tings, dentists may not be aware of these adverse effects. These data provide further 
impetus to decrease unnecessary prescribing of antibiotic prophylaxis prior to dental 
procedures.
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Background.   Clinical reasoning research has helped illuminate how clinicians 
make diagnoses but offers less insight into management decisions. The need to under-
stand therapeutic choices is particularly salient within infectious diseases (ID), where 
antimicrobial prescribing has broad implications given increasing rates of resistance. 
Researchers have examined general factors underlying antibiotic prescribing. Our 
study advances this work by exploring the factors and processes underlying physician 
choice of specific antimicrobials.

Methods. We conducted individual interviews with a purposeful sample of 
Hospitalists and ID attendings. Our semi-structured interview explored the reasoning 
underlying antimicrobial choice through clinical vignettes. We identified steps and 
factors after 12 interviews then conducted 4 more to confirm and refine our findings. 
We generated a codebook through an iterative, inductive process and used Dedoose to 
code the interviews and facilitate analysis.

Results.   We identified three antibiotic reasoning steps (Naming the Syndrome, 
Delineating Pathogens, Antimicrobial Selection) and four factors involved in the 
reasoning process (Host Features, Case Features, Provider and Healthcare System 
Factors, Treatment Principles) (Table 1). Participants considered host and case fea-
tures when determining likely pathogens and antimicrobial options; the other two 
factors influenced only antimicrobial selection. From these data, we developed an 
antimicrobial reasoning framework (Figure 1). We also determined that partici-
pants seemed to have a “script” with specific content for each antimicrobial they 
considered, functioning much like the illness scripts common to diagnostic rea-
soning (Table 2).

Conclusion.   Our antimicrobial reasoning framework details the cognitive pro-
cesses underlying antimicrobial choice. Our results build on general therapeutic rea-
soning frameworks while elaborating factors specific to ID. We also provide evidence 
of the existence of “therapy scripts” that mirror diagnostic reasoning’s “illness scripts.” 
Our framework has implications for medical education and antimicrobial stewardship.


