Influence of a patient transfer network of US inpatient facilities on the incidence of
nosocomial infections
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Antibiotic-resistant bacterial infections are a substdnt
source of morbidity and mortality and have a common reser-
Voir in inpatient settings. Transferring patients betwésen
cilities could be a mechanism for the spread of these infec-
tions. We wanted to assess whether a network of hospitals,
linked by inpatient transfers, contributes to the spread of
nosocomial infections and investigate how network stmctu
may be leveraged to design efficient surveillance systems.
We construct a network defined by the transfer of Medicare
patients across US inpatient facilities using a 100% sample
of inpatient discharge claims from 2006-2007. We show the
association between network structure and C. difficile-inci
dence, with a 1% increase in a facility’s C. difficile inci-
dence being associated with a 0.53% increase in C. difficile
incidence of neighboring facilities. Finally, we used net-
work science methods to determine the facilities to moni-
tor to maximize surveillance efficiency. An optimal surveil
lance strategy for selecting “sensor” hospitals, basetiein t
network position, detects 80% of the C. difficile infections
using only 2% of hospitals as sensors. Selecting a small
fraction of facilities as “sensors” could be a cost-effeeti
mechanism to monitor emerging nosocomial infections.



