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Abstract Methods Results (cont.) Results (cont.)

Background: The epidemiology of antibiotic-resistant pathogens guides Figure 2: Rates of subcategories of BSI between 2010-2019

empirical therapy for bacterial bloodstream infections (BSI) and stewardship

Study population: 218 years, MHS beneficiary with BSI diagnosis
treated at a MHS facility (Jan 2010 — Dec 2019) and attributed to a

Figure 4: Absolute number of organisms with Difficult to
Treat Resistance (DTR) per year
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efforts. We describe changes in antimicrobial-resistant BSI pathogens over bacterial pathogen 10 -
time within the US Military Health System (MHS), which prospectively _ _ _
captures clinical and microbiological data from both retired and active-duty US » Demographics were collected prior to index BSI ° 1 .

Uniformed service members and their beneficiaries.

* Microbiologic data were obtained from Navy and Marine Corps
Methods: The study population included MHS beneficiaries with blood cultures
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positive for any bacterial pathogens (Jan 2010 — Dec 2019). Microbiological o _ _ .
data were obtained from the Navy and Marine Corps Public Health Center and « Clinically-relevant bacterial pathogens were subcategorized based ° —=-Streptococcus and é .
antibiotic resistance was interpreted using CLSI breakpoints corresponding to on similarities using 4 organism categories (Table 1): 5 Enterococcus 3
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collection year. Blood contaminants were excluded. Difficult to treat resistance . Antibiotic susceptibility for each pathogen was interpreted using , £,

(DTR) was defined in Gram-negative bacteria (GNB) as isolates with in vitro
resistance to three classes of antibiotics: carbapenems, extended-spectrum
cephalosporins, and fluroquinolones. .

Results: The 15 most frequent bacterial pathogens, representing 15,358 BSI

episodes from 12,749 individuals, were subcategorized in four groups based o e _ ¢ GNB
on shared BSI microbiology. Lactose-fermenting GNB (LFGNB) were most Annual incidence calculated based on total individuals eligible for o
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common, accounting for 42% of BSI pathogens, foIIowing by care within the MHS 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Streptococcus/Enterococcus spp. (33%), Staphylococcus aureus (20%), and _ o ) Year
non-lactose fermenting GNB (NLGNB, 5.5%). The rate of LFGNB BSI Table 1: Subcategorization of bacterial B3| pathogens

Staphylococcus aureus

CLSI breakpoints corresponding to the year of collection

DTR defined by resistance to 3 classes of antibiotics:
carbapenems, extended-spectrum f3-lactams, or fluoroquinolones

BSl rates per 100,000 MHS beneficiaries
[\S)
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® Acinetobacter spp.
E P. aeruginosa

B K. pneumoniae
B E. coli

increased from 7.57 per 100,000 beneficiaries in 2010 to 8.42 in 2019 (peak of Lactose- Streptococcus / Staphylococcus  Non-Lactose- Table 2: Change in bacterial BSI rates among MHS beneficiaries

8.83 in 2016), resulting in an increase of 11.3% during the study period Fermenting GNB __ Enterococcus spp. aureus Fermenting GNB (2010-2019) ]

(Figure). Rates of BSI attributed to Streptococcus/Enterococcus spp., S. Escherichia coli Streptococcus B-Hemolytic  Staphylococcus  Pseudomonas Change in BSI Rate per 100,000 MHS CO N CI usions

aureus, and NLGNB decreased 26%, 29%, and 45%, respectively, over the , group aureus aeruginosa _ Beneficiaries

study period. The average annual rates of methicillin-resistant S. aureus, Klebsiella Streptococcus spp. Acinetobacter spp. D/'{ggglour;eof Absolute Rate

vancomycin-resistant Enterococcus spp., and difficult to treat (DTR) GNB BSI pneumoniae N Rate Change  Rate Change  Change % . Rates of BSIs due to lactose-fermenting GNB
were 1.30, 0.25, and 0.05 per 100,000 beneficiaries, respectively. Over the Serratia spp. Streptococcus viridans stenotrophomonas Lactose-Fermenting GNB Increase 0.85 113 _ : ) ]

study period, these rates decreased 58.3%, 72.4% and 24.2%, respectively. Citrobacter spp gf:piococcus oneumoniae Spp. zrer:‘tolcoccus/ Enterococcus spp. Decrease 1.96 25.8 |ncrea_sed during th_e study period, while _aII other
Conclusion: LFGNB BSI numerically increased over time while NLGNB BSI Enterobacter spp.  Enterococcus species NS:LB;E;ZCI;Z:’:’;TZQ oNE g:z:::z (1):2; 421:(1) bacterial subcategories (lactose-non-fermenting GNB,

(e.g., Pseudomonas aeruginosa and Acinetobacter spp.) decreased. The
burden of DTR GNB BSI also decreased, indicating that first-line antibiotics
remain clinically available for most patients with BSI.
caused by susceptible organisms.

Background

S. aureus, and Streptococcus and Enterococcus spp.)
decreased

Proteus spp. GNB- Gram-negative bacilli

GNB- Gram-negative bacilli

Most infections were

 The burden of BSIs attributed to DTR GNB remained
low throughout the study period, indicating that use of
first-line antibiotics to treat BSIs remain viable

Figure 3: Rates of selected antibiotic-resistant pathogens of
clinical importance

12,749 MHS beneficiaries with bacterial BSI for a total of

o | | | 15,358 BSI episodes 2 20- S. aureus with
= Bloodstream infections (BSI) including those with S . ~ methicillin resistance
ihiatic : i i 47,200 BSI episodes T 1.5+ \
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(GNB) termed “Difficult to Treat” resistance (DTR)
focusing on remaining active drugs, defined as
resistance to 3 classes of antibiotics: carbapenems,
extended-spectrum (B-lactams, or fluoroguinolones

19,337 BSI episodes
that passed QA checks

|

18,508 BSI episodes with

v

829 records with no
associated medical
encounter record found
excluded

Table 3: Change in bacterial BSI rates for selected antibiotic-
resistant pathogen among MHS beneficiaries (2010-2019)

Change in BSI Rate per 100,000 MHS

Beneficiaries

. . . . .. . associated medical Direction of
= We describe the epidemiologic trends of antimicrobial encounters Absolute Rate Absg;gfg'jate Rate Change
resistance, including DTR GNB, in bacterial blood 3,150 BSI episodes N Wilh DU 0 T R aee  Dotosss 502 i3
Isolates collected from Military Health System (MHS) "|  associated with non- . aureus with methicilin resistance Decrease 105 583
MHS beneficiaries Enterococcus spp. with vancomycin Decrease 0.9 724

beneficiaries diagnosed with a bacterial BSI

15,358 BSI episodes
associated with MHS
beneficiaries
(Study Population)

QA — quality assurance

resistance

GNB- Gram-negative bacilli
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