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post-surgical care guidelines to personalize and optimize care to reduce infections fol-
lowing appendectomy.

Disclosures. All authors: No reported disclosures.

2439. The role of positive externalities in economic evaluations of new antibiotics: 
modeling the impact of reduced transmission in healthcare facilities
Richard Nelson, PhD1; Matthew H. Samore, MD2;  
John A. Jernigan, MD, MS3; Rachel Slayton, PhD, MPH3; Damon Toth, PhD4; 1 
IDEAS Center, VA Salt Lake City Healthcare System; 2 Division of Epidemiology, 
University of Utah School of Medicine, Salt Lake City, Utah; 2VA Salt Lake City 
Healthcare System, Salt Lake City, Utah; 3Centers for Disease Control and Prevention, 
Atlanta, Georgia; 4IDEAS Center of Innovation, Veterans Affairs Salt Lake City 
Health Care System, Salt Lake City, Utah, Salt Lake City, Utah,

Session: 255. HAI: Epidemiology Methods
Saturday, October 5, 2019: 12:15 PM

Background.  Positive externalities - beneficial spillover effects enjoyed by 
individuals who are not the primary consumers of a good - are rarely considered 
in cost-effectiveness analyses (CEAs) of antimicrobial drugs that could reduce per-
son-to-person transmission of the target pathogen. We developed a compartmental 
model to simulate the effect of 2 hypothetical antibiotics targeting carbapenem-resist-
ant Enterobacteriaceae (CRE) among hospital inpatients: one that treats bloodstream 
infections (BSIs) and one that decolonizes carriers. We assessed the contribution of 
positive externalities to the results of CEAs of these 2 antibiotics in the model.

Methods.  Our model tracked patients according to CRE carriage, clinical infec-
tion, and detection status. Rates of CRE acquisition depended on transmissibility of 
carriers in different states and were calibrated to data from long-term acute care hos-
pitals. For the BSI treatment scenario we assumed the new drug would decrease the 
death rate and transmissibility of patients after CRE BSI onset. For the decolonization 
scenario we assumed the new drug would increase clearance of CRE carriage after clin-
ical detection. For each scenario, we quantified the drug’s effect on the number of BSIs 

and deaths among patients receiving the drug (direct effect) and among all patients 
(total effect, i.e., direct plus indirect effect) compared with usual care. For the CEAs, the 
effectiveness outcome was life-years (LYs) gained and we assumed the new drug cost of 
$4,000 per dose and cost of a CRE BSI of $24,788.

Results.  For both the BSI treatment and decolonization scenarios, the total effect 
of introducing the new drug was greater than the direct effect alone, indicating the ex-
istence of positive externalities. Relative to usual care, the new drug led to a decrease 
in incremental cost and an increase in incremental effectiveness (see Figures 1 and 2).

Conclusion.  The inclusion of positive externalities in CEAs can have important 
effects on whether these new antibiotics are deemed cost-effective, due to their potential for 
interrupting chains of transmission. In our model, the inclusion of these effects reduced the 
incremental cost and increased the incremental effectiveness of these antibiotics.
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Background.  Different antibiotic classes are associated with different 
Clostridioides difficile infection (CDI) risk. The impact of varied antibiotic risk on CDI 
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incidence can be explored using agent-based models (ABMs). ABMs can simulate 
complete systems (e.g., regional healthcare networks) comprised of discrete, unique 
agents (e.g., patients) which can be represented using a synthetic population, or mod-
el-generated representation of the population. We used an ABM of a North Carolina 
(NC) regional healthcare network to assess the impact of increasing antibiotic risk 
ratios (RRs) across network locations on healthcare-associated (HA) and communi-
ty-associated (CA) CDI incidence.

Methods.  The ABM describes CDI acquisition and patient movement across 
14 network locations (i.e., nodes) (11 short-term acute care hospitals, 1 long-term 
acute care hospital, 1 nursing home, and the community). We used a sample of 2 
million synthetic NC residents as ABM microdata. We updated agent states (i.e., 
location, antibiotic exposure, C. difficile colonization, CDI status) daily. We applied 
antibiotic RRs of 1, 5, 8.9 (original model RR), 15, and 20 to agents across the 
network to simulate varied risk corresponding to different antibiotic classes. We 
determined network HA-CDI and CA-CDI incidence and percent mean change 
for each RR.

Results.  In this simulation study, HA-CDI incidence increased with increasing 
antibiotic risk, ranging from 11.3 to 81.4 HA-CDI cases/100,000 person-years for anti-
biotic RRs of 1 to 20, respectively. On average, the per unit increase in antibiotic RR 
was 33% for HA-CDI and 6% for CA-CDI (figure).

Conclusion.  We used a geospatially explicit ABM to simulate increasing anti-
biotic risk, corresponding to different antibiotic classes, and to explore the impact on 
CDI incidence. The per unit increase in antibiotic risk was greater for HA-CDI than 
CA-CDI due to the higher probability of receiving antibiotics and higher concentra-
tion of agents with other CDI risk factors in the healthcare facilities of the ABM. These 
types of analyses, which demonstrate the interconnectedness of network healthcare 
facilities and the associated community served by the network, might help inform tar-
geted antibiotic stewardship efforts in certain network locations.
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Background.  Whole-genome sequencing (WGS) has shown promise in identify-
ing transmissions of healthcare-associated infections (HAIs), but it may be costly to se-
quence all potential HAIs. By automatically identifying samples likely to be HAIs, WGS 
can be focused on specific samples. We describe an algorithm that quickly identifies 
potential HAI clusters by analyzing patient geotemporal and pathogen microbiology 
data. This approach systematically triages potential HAI investigations to aid infection 
control professionals (ICPs) in their workflow.

Methods.  This novel algorithm within Philips IntelliSpace Epidemiology scores 
the potential of transmission for pairs of infections. Inputs include microbiology (MB) 
data (genus- or species-level identification and antimicrobial susceptibility test results) 
and geotemporal (GT) data (timing of sample collection and shared location stays). 
From the resulting pairwise scores, clusters of potential HAIs are identified. Leveraging 
9 months (June, 2018 – March, 2019) of data from a 900-bed US hospital (i.e., 2825 
samples, 1814 patients and 13 organisms—of which a subset of 404 samples had WGS 
performed concomitantly with MB studies), we evaluated the extent to which this al-
gorithm captures genetically similar sample pairs.

Results.  Pairwise scores enrich for genetically similar samples when considering 
MB data only (odds ratio: 17.3), GT only (odds ratio: 6.1) and a combination of both 
(odds ratio: 19.8), with highly significant P-values for all (P < 10−16). Considering MB 
only, 91% of samples group together in potential transmission clusters. With MB and 
GT data, this fraction drops to 24.6% (694 samples) forming 178 possible clusters, 173 
of which contain fewer than ten samples each. The 5 larger clusters contain 40–64 sam-
ples each and span multiple units in the hospital.

Conclusion.  The proposed system automatically suggests potential HAI clusters. 
By combining MB and GT data, the number of samples to review is reduced, enabling 
ICPs to focus their attention and sequencing efforts. By focusing on a targeted group of 
higher probability clusters, ICPs may be able to increase their efficiency and effective-
ness in controlling the spread of HAIs—thus boosting potential for patient safety and 
amelioration of cost of care.
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Background.  Forming large cohorts to study prosthetic joint infections (PJIs) is a 
challenge without an existing surgical registry, as is the case in Canada. Administrative 
databases are an option, yet PJI diagnostic codes are insensitive. There is a need to im-
prove the detection of PJIs from within administrative databases.

Methods.  Individuals who had a primary arthroplasty at four hospitals in 
Toronto, Canada from 2010 to 2016 were identified using Canadian Classification 
of Health Intervention codes (based on the International Classification of Disease, 
Tenth Revision). Each re-admission to the same hospital until December 31, 2016 
was reviewed for the presence of a PJI. The performance characteristics (sensitivity, 
specificity, positive and negative predictive values) of combinations of diagnostic and 
procedure codes when compared with the gold standard of chart review were calcu-
lated. The primary outcome was the algorithm that maximized sensitivity and positive 
predictive value.

Results.  27,843 primary arthroplasties were performed with 8595 readmissions, 
of which 572 involved a PJI. Median follow-up was 1258  days (interquartile range 
(IQR) 614–1891 days), with median time to first re-admission of 352 days (IQR range 
166–725 days). PJI codes exhibited a sensitivity of 0.86 (95% confidence interval (95% 
CI) 0.83–0.89) and positive predictive value (PPV) of 0.89 (95% CI 0.86–0.92). The 
best performing algorithm is a combination of a PJI code or joint spacer insertion 
procedure code or insertion of a peripherally inserted central catheter along with an 
arthroplasty code (sensitivity 0.90, 95% CI 0.88–0.93 and PPV 0.89, 95% CI 0.86–0.91). 
Using timing from primary arthroplasty, spacer insertion codes and presence of a sub-
sequent arthroplasty procedure code identified 68% (71/105) of first stage and 74% 
(108/146) of debridement with joint retention procedures during the first re-admission 
for a PJI.

Conclusion.  Combinations of diagnosis and procedure codes can reliably iden-
tify PJIs from administrative databases. Individual orthopaedic procedure codes and 
timing from primary arthroplasty can inform the surgical procedure performed. This 
PJI detection algorithm could be used for PJI surveillance and research.
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Background.  To estimate the impact of antimicrobials stewardship in the tem-
porary evolution of the Density Incidence of Pseudomonas aeruginosa resistant to car-
bapenems (DI_PaCRE).

Methods.  In Modena Policlinico, a tertiary care hospital, from September 2014, 
universal rectal screening and antibiotic stewardship (ABS) focusing on carbapenem 
sparing strategy were introduced. We used the statistical approach already described 
(A nonlinear time-series analysis approach to identify thresholds in associations be-
tween population antibiotic use and rates of resistance. López-Lozano JM, et al. Nat 
Microbiol. 2019 Apr 8. doi: 10.1038/s41564-019–0410-0) in order to adjust a non-linear 
model (Multivariate Adaptive Regression Splines) looking for the identification and es-
timation of thresholds in the influence of the use of Carbapenems on the DI_PaCRE.

Results.  We identified a threshold at 5.65 DDD/100 bed-days of Carbapenems 
(CarbUse). Indeed, above this threshold, for every increase of one DDD/100 bed-days, 
the DI_PaCRE increased by 0.15 new cases by 1000 bed-days. On the basis of our 
analyses, considering a typical course of 7 days of treatment, an average CarbUse of 
6.5 DDD/100 bed-days in 2012 and 2013, for an average of 15000 monthly bed-days, 
means around 139 treated patients. In order to avoid the emergence of resistance, the 


