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Table 1. Clinical Factors Associated with Detection of a Viral Pathogen on Respiratory
Panel followed by De-Escalation of Gram-Negative Antibiotics

Clinical Variable OR | 95% Confidence Interval p-value
Admission from home 1.34 (1.11,1.63) 0.003
+10 years of age 0.94 (0.89, 0.99) 0.019
Admitting diagnosis of pneumonia 1.42 (1.12, 1.80) 0.003
Hematologic malignancy 0.64 (0.50, 0.81) < 0.001
Chronic pulmonary disease 1.37 (1.15, 1.63) < 0.001
Fluid and electrolyte disorder 0.94 (0.78, 1.14) 0.53
Substance abuse 1.39 (1.16, 1.68) < 0.001
+1 Elixhauser comorbidity* 0.91 (0.88,0.95) <0.001
ICU at time of testing 0.84 (0.67, 1.03) 0.10
Mechanical ventilation at time of testing | 0.68 (0.52, 0.89) 0.006
Hypotension 0.77 (0.61,0.97) 0.027
Leukocytosis 0.60 (0.49,0.73) < 0.001
OR, odds ratio; ICU, intensive care unit.

* Elixhauser Comorbidities were constructed based on present-on-admission ICD-10
diagnosis codes. The sum of Elixhauser comorbidities was included in the model as an
ordinal variable ranging from 0 to 15.

based on antibiotics administered on day 3 after testing and was defined by
discontinuation or switch to an agent with a narrower spectrum of activity.
Least absolute shrinkage and selection operator (LASSO) regression was
used to construct the multivariable logistic regression model.
Classification and regression tree (CART) analysis was used to identify
subgroups with a higher likelihood of the primary outcome. Results: Of
8,326 patients, 1,462 (17.6%) tested positive by respiratory panel. The most
common pathogen was rhinovirus (7.9% of the sample). Gram-negative—
targeted antibiotics were de-escalated in 4,456 cases (53.5% of the sample),
including 887 patients with a positive result on respiratory panel indicating
a viral pathogen (60.7% of patients with a positive viral result). LASSO
regression was used to select 12 variables (Table 1). Admitting diagnosis
of pneumonia (OR, 1.42), comorbid substance abuse (OR, 1.39), chronic
pulmonary disease (OR, 1.39), and admission from home (OR, 1.34) were
associated with antibiotic de-escalation in conjunction with a positive res-
piratory panel. Leukocytosis (OR, 0.59), hematologic malignancy (OR,
0.64), mechanical ventilation at time of testing (OR, 0.68), and hypotension
(OR, 0.77) were associated with decreased likelihood of antibiotic de-esca-
lation in conjunction with a positive respiratory panel. CART analysis
identified patients tested within 40 hours of admission as having a higher
likelihood of a positive result in conjunction with antibiotic de-escalation.
Among patients tested within 40 hours of admission, the probability of a
positive result followed by antibiotic de-escalation was 11.9% (95% CI,
11.1%-12.8%). For patients tested >40 hours after admission, the proba-
bility was 6.0% (95% CI, 4.8%-7.2%). Conclusions: Targeted use of respi-
ratory panel testing may increase the likelihood of an informative result
that can drive decision making related to antibiotic use. Our exploratory
analysis suggests that respiratory panel testing in the first 2 days
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Characterization of MRSA and ESBL pathogens from patients with sur-
gical-site infections in Accra, Ghana
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Background: In Ghana, treatment of surgical site infections (SSIs) is often
empirical and not based on targeted therapy (ie, knowledge of the organ-
isms infecting surgical sites or their susceptibility profiles). This empirical
approach most often leads to inappropriate prescription, which is a major
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driver of antimicrobial resistance. Using phenotypic and molecular tools,
we investigated S. aureus, E. coli, K. pneumoniae, and P. aeruginosa recov-
ered from patients with SSIs. Methods: Identification of bacteria species
recovered from wound swabs and aspirates was performed using
matrix-assisted laser desorption/ionization time-of-flight mass spectros-
copy (MALDI-TOF MS). Antimicrobial susceptibility testing (AST) was
done using the Kirby-Bauer disk diffusion method. Results were inter-
preted according to the CLSI 2018 guidelines. Extended-spectrum p-lacta-
mase (ESBL) positivity was detected among the gram-negative isolates
using the double disk-diffusion method and PCR amplification of ESBL
genes (blaSHV, blaTEM, and blaCTX-M). Staphylococcus aureus isolates
resistant to cefoxitin were further tested for the presence of mecA using
PCR. Results: In total, 312 patients were enrolled in this prospective study.
The 243 bacteria species identified comprised Escherichia coli (34%; 107 of
312), Klebsiella pneumoniae (20%; 62 of 312), Pseudomonas aeruginosa
(16%; 49 of 312), and S. aureus (8%; 25 of 312). S. aureus isolates were sus-
ceptible to clindamycin, erythromycin, gentamicin, linezolid, rifampicin,
and norfloxacin, but 10 S. aureus isolates were resistant to cefoxitin and
were positive for the mecA gene (MRSA). Among the 169 isolates in the
Enterobactericae category (E. coli and K. pneumoniae), 143 (85%) were
resistant to tetracycline; 141 (83%) were resistant to trimethoprim-sulfa-
methoxazole; 118 (70%) were resistant to cefotaxime; 111 (66%) were
resistant to cefuroxime; 98 (58%) were resistant to ciprofloxacin; 86
(51%) were resistant to gentamicin; and 81 (48%) were resistant to chlor-
amphenicol. However, 161 (95%) were sensitive to amikacin and 159
(94%) were sensitive to meropenem. Among the 49 P. aeruginosa isolates,
45 (92%) showed sensitivity to amikacin, 43 (88%) showed sensitivity to
meropenem, 35 (71%) showed sensitivity to gentamicin, and 35 (71%)
showed sensitivity to ciprofloxacin. ESBL was detected in 59 (55%) of
107 E. coli isolates, and 48 (77%) of 62 K. pneumoniae isolates. blaCTX-
M was the dominant ESBL gene in E. coli isolates (34 of 59, 58%). For
K. pneumoniae isolates, blaCTX-M genes were detected in 45 (94%) of
48 isolates and blaSHV genes were detected in 44 (92%) of 48 isolates.
Among the 49 P. aeruginosa isolates, 3 harbored the blaTEM gene.
Conclusions: The findings of high proportions of ESBL-producing bacte-
ria species in Ghana is a grave public health concern. Data generated in this
study will inform treatment decisions and policies and appropriate antibio-
gram development and will support antimicrobial stewardship programs at
the respective healthcare facilities in Ghana.
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Bacterial contamination on used face masks in healthcare personnel
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Background: Face masks have been worn universally and for long periods
of time by healthcare personnel during the COVID-19 pandemic. They are
frequently touched or adjusted with the hands and may come in contact
with various surfaces and high-touch sites when taken off and on even
briefly. These activities present opportunities for face masks to become
contaminated with microorganisms. Nursing homes have high rates of
multidrug-resistant bacteria and low PPE compliance; therefore, contami-
nation of face masks in this setting may be of great interest. We investigated
bacterial colonization status on used face masks in healthcare personnel,
including assessing the presence of clinically important and multidrug-
resistant bacteria. Methods: At a nursing home serving mostly
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post—acute-care patients, we collected 69 face masks from personnel at the
end of the user’s work shift. Information about the mask and the user was
also collected via a self-reported survey. Face masks were incubated in BHI
broth overnight at 36°C and 10 pL was then plated on selective and differ-
ential plates. Methicillin-resistant Staphylococcus aureus (MRSA), vanco-
mycin-resistant Enterococcus (VRE), and gram-negative bacteria (GNB)
resistant to several antibiotic classes were identified using standard micro-

Table 1. Total MDRO Contamination Rates for
all Face Masks (N=69)

Antibiotics tested: Vancomycin (enterococci), Cefoxitin
(S. aureus), Ceftazidime, Ciprofloxacin, Meropenem,
CAZ/CLA, Tetracycline, Erythromycin, Gentamicin, and
Trimethoprim/ Sulfamethoxazole (GNB).

% Face Masks | % Resistant biological methods. Resistance testing for cefoxitin (S. aureus), ciproflox-
(N) (N) acin, meropenem, tetracycline, erythromycin, gentamicin, trimethoprim-
sulfamethoxazole, and ceftazidime with and without clavulanic acid
Enterococcaceae (gram-negative bacteria) was performed using the disc diffusion technique
Enterococcus spp. 43.48% (30) 3.33% (1) on Mueller-Hinton plates (Kirby Bauer). Results: The job categories of face
mask users were competency-evaluated nursing assistant or nursing assis-
Erwiniaceae tant (22.73%), nurse (12.12%), and other or administrative (37.88%).
Pantoea spp. 20.29% (14) 42.86% (6) Overall face mask contamination rates for MRSA (0%) and VRE (3.3%)
were low; however, methicillin-susceptible S. aureus was found on 11
Staphylococcaceae masks (15.9%). High contamination and resistance rates were found for
Staphylococcus aureus 15.94% (11) 0.00% (0) gram-negative bacteria, with 113 isolates. Among them, 69 (60.9%) were
resistant to at least 1 antibiotic, most commonly was erythromycin
I SRR E (59.4%). A(.lditionall.y, high.er rates of cli(flically important pathggenic
Klebsiella pneumoniae 14.50% (10) 90% (9) gram-negative bacteria were identified: 14.3% of masks were contaminated
. with Klebsiella pneumoniae, 13.0% were contaminated with Enterobacter
En ter?baCter SPp- 13.01% ) 88.89% (8) spp, and 4.2% were contaminated with Escherichia coli. Importantly, there
KIEbS’F”” oxytoca 5.80% (4) 75.00 (3) were no significant differences in the total number of isolates of potential
Klebsiella ozaenae 4.35% (3) 33.33% (1) clinical significance recovered from masks worn >6 hours versus those
Escherichia coli 4.35% (3) 100.00% (3) worn <6 hours. Conclusions: Among nursing-home healthcare workers,
Escherichia vulneris 2.90% (2) 100.00% (2) face masks were often contaminated with multiple organisms, including
Citrobacter spp. 5.80% (4) 75.00% (3) potentially pathogenic bacteria and antibiotic-resistant gram-negative
Cronobacter spp. 1.50% (1) 100.00% (1) organisms. This contamination may pose a risk for transmission if face
Escherichia hermannii 1.50% (1) 100.00% (1) masks are not properly used and/or disposed of after wearing.
Proteus mirabilis 1.50% (1) 100.00% (1) Prolonged duration of face-mask wearing, however, was not associated
Raoultella ornithinolytica | 1.50% (1) | 100.00% (1) with increased contamination rates.
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Acinetobacter baumannii 1.50% (1) 0.00% (1) R hz::zzzzop coteare Spidemciogy SEERARE, SR
01:10. ash.. ..
Yersiniaceae
Serratia spp. 4.35% (3) 100.00%(3)
Unidentified
No matching identification | 34.80% (24) | 45.83% (11)

Figure 1. Total Time Worn and Contamination Burden
Total number of isolates of potential clinical significance
calculated for masks worn for more or less than 6 hours.
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