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Figure 1: Simplified Diagrams of Conventional Neural Networks (A) and Multitask Neural Network (B)

window between species identification and confirmed susceptibilities.
Multitask NNs can potentially improve the prediction accuracy of uncom-
mon AMRs while maintaining comparable prediction accuracies for
common AMRs and optimizing the efficiency of model training.
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Background: Neonatal intensive care units (NICU) outbreaks caused by
methicillin-susceptible Staphylococcus aureus (MSSA) are less commonly
reported than outbreaks caused by methicillin-resistant S. aureus. We
report an unusual outbreak of MSSA skin and soft tissue infections
(SSTIs) in a level IV NICU investigated by whole genome sequencing
(WGS) and molecular typing. Methods: An investigation was initiated
in a 56-single-bed NICU after four patients developed MSSA SSTIs in
Week 1. Case-patients had positive MSSA cultures identified by clinical
cultures or surveillance sampling (bilateral nares, axillae, umbilicus, and
groin), and antibiotic susceptibility testing was performed. WGS and
assessment of isolate relatedness through mutation event analysis and
multi-locus sequence typing (MLST) was performed by the NYS DOH.
Demographic and isolate characteristics were compared using Wilcoxon
rank sum test, Fisher’s exact test and Pearson’s Chi-squared test, as appro-
priate. Results: From Week 2 to Week 32, 9 rounds of surveillance for
MSSA colonization were conducted. In all, 30 case-patients had MSSA col-
onization and 16 infants developed infections including impetigo (n=7),
pustules (n=5), staphylococcal scalded skin syndrome (SSSS, n=2), abscess
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Table 1. Characteristics of case-patients by MLST 121 compared to other MLST'

MLST 121 Not MLST 121 P-value
(n=12) (n=30)
Demographic characteristics
Median age (IQR) at first MSSA 18 (12, 22) 26 (14, 54) 0.14
detection, days
Median gestational age (IQR), 34 (28, 38) 31 (28, 35) 0.3

weeks
Median birth weight (IQR), grams

1,865 (1058, 2722) | 1,460 (942, 1890) | 0.2

Infection or Colonization <0.001
Infection 10 (83%) 5 (17%)
Colonization 2 (17%) 25 (83%)
Site of infection (N=15) <0.001
Impetigo 6 (60%) 1(3.3%)
Pustule 2 (20%) 2 (6.7%)
SSSS 2 (20%) 0 (0%)
Abscess 0 (0%) 1(3.3%)
Bacteremia 0 (0%) 1(3.3%)
Mupirocin susceptibility (N=41) <0.001
MIC >1024 pg/ml 12 (100%) 0 (0%)
MIC <1024 pg/ml 0 (0%) 29 (100%)

14 case-patients’ isolates unavailable for sequencing.
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*No surveillance efforts were conducted between week 10 through week 14

(n=1), and bacteremia (n=1). All SSTI cases presented on infants’ faces, all
of whom were on non-invasive respiratory support. MLST identified 4 dis-
tinct types including MLST 121 (n=12), MLST 398 (n=10), MLST 30
(n=6), and MLST 15 (n=6). Eight isolates were unrelated to other isolates.
MLST 398 and MLST 30 included isolates not closely related (>9 mutation
events). The 12 MLST 121 isolates were closely related (<9 mutational
events between all isolates), harbored the mupA gene, and were mupiro-
cin-resistant (MIC>1024 ug/ml). Clinical infection and mupirocin resis-
tance were associated with MLST 121 (Table 1). Multiple infection
control measures were implemented, including increased availability of
alcohol-based hand sanitizers, introducing bare-below-the-elbows practice
for staff, contact precautions for case-patients, decolonization with mupir-
ocin and chlorhexidine baths, environmental cleaning/disinfection, and
removing excess equipment and supplies. No new cases of mupirocin-
resistant or MLST 121 SSTIs occurred after Week 25. Conclusion: We
report a MSSA outbreak associated with multiple MLST types and a pre-
dominant mupirocin-resistant strain. This report highlights the ability of
molecular typing to characterize strains causing infections versus coloni-
zation and the potential loss of mupirocin as a control measure when out-
breaks are caused by mupirocin-resistant strains. WGS analysis allows for
increased discrimination of mutation events allowing for improved reso-
lution of case relatedness compared to other typing methods. Successful
control of this outbreak was achieved with a multitude of infection preven-
tion and control.
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