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Background/ Objective Table 1. Clinical outcomes among primary, and secondary bacteremia patients Results - Primary Bacteremia
- Resistant bacterial infections are thought to affect 2.8 million Americans annually with 35,000 deaths. (CDC 2019) Global estimates - The majority of studies (6/6) reported a drug resistant (MDR/ XDR) PSA patient population, with a primary bacteremia sample size <7
of mortality are ~700,000; with specific resistant gram-negative (GN) pathogens recognized by the WHO as a critical threat. (WHO patients.
2017 Outcomes
017) Vicrobiological « C/T dose ranged from 0.375 IV g8h for 48 days (Haidar) to 3g IV q8h for 10 — 14 days (Haidar, Gallagher, King, and Bassetti)
- As a subset of these infections, blood stream infection (bacteremia) is a significant cause of morbidity, mortality, and economic : o . Clinical cure/  Croooogiea : . . . . _ . _
burden. Several studies have shown this burden to increase among patients with multidrug resistant (MDR) infection, and/or as a SUEEEElE hiane el Bacteremia, N success ~ Clre success/ Mortality * Clinical cure/ success reported in 6 studies ranged from 33.3% (Diaz-Canestro, n=1/3) to 100% (4 studies total n=17)
consequence of inappropriate therapy. I-_Iovyever, the qphm_al management of_MDR bactergmla IS unk.nc.>\_/vn. (Havey 2011) Effective T - Microbiological cure/ success/ eradication was reported in 3 studies at 100% (total n=17)
.t"?atg‘e”t I'S f‘.Jffth?.r C‘ZmP"Cated by Va”j‘b'“ty aén.?”g' padt'e”t t”Skhfaf.to.f”l‘.j'?eat.Se )Se"e“ty’ comorbidities, bacterial ecology, and (N=101) + Clinical success defined as complete resolution of signs and symptoms 6 6 (100%) NR 0 (0%) - Mortality reported in 5 studies ranged from 0% (3 studies) to 67% (Diaz-Canestro, n=2/3)
INfeclon classitication (primary, or secondary, andad It seconaary, 1o wnat Initial intection). Iltaly and lack of microbiological evidence of infection. ° ° ) A
« Ceftolozane/tazobactam (C/T) is a combination of a novel antipseudomonal cephalosporin and an established B-lactamase inhibitor Diaz-Canestro - Clinical Failure defined as persistent signs and symptoms and positive .
approved for the treatment of complicated urinary tract infection, complicated intra-abdominal infection, and hospital-acquired and 2018 culture after 7 days of treatment. (Note. The inverse, i.e. those who did not Results - Secondary Bacteremia
ventilator-associated bacterial pneumonia (H ABP/VABP). (N=58) fail is reported; with this definition aligned to other microbiological 3 1(33.3%) NR 2 (66.6%) . _ . . _ . _ _ . _ _ . _
Spain outcomes) - The primary infection site varied across studies; but included respiratory, urinary tract, skin, bone, and others. Studies reporting mixed
«  As described, there is a critical need for novel GN antimicrobials to combat high-risk infections among patients whose care requires . Curef Success Resolution of signs and symptoms present on diagnosis primary infection sites did not provide stratified results (Table 1).
devices such as ventilators and blood catheters. (WHO 2017) In the absence of specific bacteremia clinical trial data, the aim of this Elabor 2018 . Microbiolaical defined as th f t neqative : . _ . _ _ _
study is to describe all currently published evidence relating to C/T for the treatment of GN bacteremia. (N=65) Cull".[:l:?e ;oftgrlcl::ltlgzgiV(\)I?tsreairlrr]]:ntalfwaes%rreessir;g:; h? rfp%?t CTJTt?J?eI\S/?Ivere 4 4 (100%) 4 (100%) 0 (0%) *  Among secondary bacteremia a predominant PSA (n=9/12) and drug resistant ((MDR (n=7/12), MDR/XDR (n=1/12), CR (n=1/12))
USA ot taken but the patients had clinical success. population was reported. Three studies reported mixed pathogen with no resistance details (Arakawa, Kollef, \WWagenlehner)
MEthOdS . Clinical Success Improved signs and symptoms from baseline to the end - C/T dose ranged from 750mg IV g8h for 7 days (Munita) to 3g IV g8h for 5 — 29 days (King, Haidar, Hakki and Leiws, Munita, Caston,
. _ _ . _ . . . _ Gallagher 2018 of therapy with defervescence. Kollef, Gallagher).
« A Systematic Literature Review (SLR) included all published evidence from December 2015 to March 2020 identified via the OVID (N=205) - Microbiological cure defined as a negative culture at the end of therapy: 6 6 (100%) 6 (100%) 0 (0%)r o | | |
platform: EMBASE®, MEDLINE®, and MEDLINE In-Process®. USA and is presumed in patients with clinical success when repeat culture not *  Clinical cure/ success reported in 9 studies ranged from 36% (Kollef, n=9/25) to 100% (3 studies total n=4)
available.
- Electronic searches were supplemented with data published from the European Society of Clinical Microbiology and Infectious | . | | o *  Microbiological cure/ eradication was reported in 2 studies at 80% (Caston, n=4/6) and 95.7% (Arakawa, n=22/23); with a single study
Diseases and Infectious Disease Week Congresses (2018-2019). ng;ms . \cl;v:::::i lsel:/:ﬁs:nzsgz?:zz :geur?;p:oved symptoms, improved imaging , 6 (86.0%) 7 (100%) s ;e_pzo3r}|2ngg) a compositive clinical response including microbiological eradication of baseline uropathogens at 79.3% (Wagenelehner,
- Study eligibility followed prespecified PICOTS criteria; summarized as studies published in English pertaining to adult patients treated USA * Microbiological success required a negative culture at the end of therapy. T | | | | |
with C/T with primary, secondary, or mixed bacteremia (author defined); where outcomes were reported clearly according to the Haidar 2017 s @l E s e as sl el PE8, paske sl *  Mortality reported in 6 studies ranged from 0% (2 studies) to 52% (Kollef, n=13/25); with a single study by Bosaeed at 100% for a
population of interest. No limit for geography, disease severity, and/ or publication date was applied. (N=21) or symptoms of infection or positive culture despite 27 days of C/T, or ’ ! (100%)" NR \R single patient.

recurrent PSA (recurrent signs and symptoms and recurrent culture

USA positivity within 90 days). . . . .
Results Secondary Bacteremia ReSUItS = M IXEd/ NOt SpECIfIEd BaCteremla POpUIatlonS
23 . .. . . . . ] . . -
,(o;:gg\):va 2019 . Microbiological cure confirmed by negative blood cultures at TOC (14 (Primary infection: - 22 (95.7%) - Slmllar to t_he primary and secondary bacteremia patient populations; 8 of 12 studies reported a PSA focus, with 5 describing an MDR/
- The SLR and supplemental searches identified 1,455 citations, of which 24 publications representing 23 unique studies met eligibility oo days) uncomplicated pyelonephritis XDR infection.
criteria (Figure 1). and cUTI) D . : . : . : _ . .
. ue to a lack of reporting clarity these 12 studies are challenging to interpret. Some studies (N=8) appear to have overlapping patient
_ _ _ _ _ . _ o B d 2020 + Clinical success was based on microbiological clearance (whenever d ibi P : 9 d y tic shock. which 9ing tincl g : d ( )d PP K bact p.p 9 tp t
- Studies typically reported mixed infection populations; some reported data by primary, secondary, and/ or non-specified (NS) (N°_s1age)e repeated cultures were available); clinical resolution of signs and — fectiln_ —— 0 R 00 groups aescribing sepsis ana or seplic shock, wnich may or may not Include primary, secondary, and or unknown bacteremia patients.
. . = . \ . \ . v ege s ; (0} (s L ] ] ] ] ] ] ]
bacteremia populations (Table 1). Saudi Arabia frir:fr:loer:ts it elisieteazliesl el EnE i@ (AT perianal abscesses) - Clinical outcomes considered within these mixed groups are comparable to primary and secondary bacteremia populations:
*  Six reported results specific to a primary bacteremia population (n=1to 7). 5 - Eleven studies reported clinical cure/ success outcomes; 50% to 83% with three case reports at 100%
. o ] . _  Clinical cure determined when attending physician observed a resolution (Primary infection; Overall ] . ] . ] ] .
Twelve reported results specific to a secondary bacteremia population (n=1 to 29) Caston 2017 of signs and symptoms and there were no radiologic findings of infection.  mixed infection and bacteremia . . , - Six studies reported microbiological outcomes; range 50% to 80% with a single case report at 100%
(N=12) 3 (60.0%) 4 (80%) 2 (40.0%)
. : : : : — ,  Microbiological eradication observed 30 days after completion of Mixed infections: abdominal, ' ' _ . .
Eleven reported results according to a mixed/ NS bacteremia population (n=1 to 31) Spain treatmant with C/T respiratory and venous central . Six studies reported mortality; range 0% to 52%
catheter)
o " . . 0 o [ ] [ ] [ ]
F- 1 B o P R I S M A o Gallagher 2018 (c):fI Itrr:lecra;‘c;\lptl\j/\(/:i’:;hez:fIerrr]\i)ergc\:/:gcsél9nS and sympfoms from basefine fo fne end (Primary inf1esc,:tion; mixed Pﬁifn?éoa@o LI m Itatlons
|g U re o aCte rem Ia d Iag ram (N=205) » Microbiological cure defined as a negative culture at the end of therapy; bone/joint, intra-abdominal, reported NR 7 (36.8%) . T — « : ” . . . .
USA and is presumed in patients with clinical success when repeat culture not pneumonia, wound, and UTI microbiologica « This SLR, althouglh broad, still 'nCIPqed sea_rch limits S_‘UCh as Englls_h Ianguage pUb“Patlan inyz and the limited search of JUSt two
available. patients) | cure. congress proceedings. As a result, it is possible that evidence gaps exists, and that publication bias is present.
e a iee i » Clinical failure was defined as attributable mortality PSA, persistent signs - There were multiple sources of heterogeneity identified; including but not limited to: trial design, outcome definition and assessment
Citations identified through pemsra or symptoms of infection or positive culture despite 27 days of C/T, or 2 2 (100% NR 0% timepoint, baseline patient characteristics, baseline pathogen, and C/T treatment characteristics
g database searching (n = 1,455) Congress Abstracts 2018-2019 fJ S_A ) recurrent PSA (recurrent signs and symptoms and recurrent culture (Primary infection; pneumonia) {100) ° P ’ P ’ P gen, '
= Emba:gz()h c=; S:ﬁ)F;{/l:/lLE(r?zLél;)E (n= N=2 positivity within 90 days). « Specific to the secondary and/or mixed bacteremia population(s), a lack of reporting of outcomes by primary infection site prevents
3] ! o L definitive conclusions relating to C/T outcomes for these populations.
-E 2018  Clinical success was defined as resolution of signs and symptoms of the 3
c _ infection during treatment with C/T, clearance of bacteremia (if present) : : ) , 2 (66.7%) NR 0%
Q (N=6) ithin 72 h of initiati fOT (Primary infection not defined)
o USA within of initiation o : CO“CIUSion
. Clinical response at test of cure, defined as: Complete resolution with no * Although the number of C/T treated patien’gs with b_acter_emia was small comparec_i to other infecftion_s; the_se real-world da_ta demonstrate
Kollef 2019 new signs of VNP), which were present at baseline; No new signs, 25 generally favorable outcomes among patients with primary, secondary and mixed bacteremia, including subjects with hard-to-treat
v (N=362) symptoms or complications attributable to VNP; No additional antibiotic (Primary infection; nosocomial 9 (36.0%) NR 13 (52.0%) resistant (MDR/XDR/CR) PSA infection.
7 ( Multinational therapy administered for VNP*, except for the; approved adjunctive pneumonia)
Duplicates removed (n=448) > Titles abstract excluded (n=913) therapy; Patient is alive - Generally, trends in outcomes reported across bacteremia populations were consistent. However, key treatment effect modifiers, such
_ . , | o as: disease severity, C/T dose, and C/T positioning within the treatment pathway (i.e. salvage therapy) were not frequently reported for
King 2018 « Clinical success assessed by improved symptoms, improved imaging 18 bact mi tient
(N=25) where relevant, and defervescence. (Primary infection; pneumonia, 13 (72.2%) NR 8 (44.4%) acteremia patients.
USA e « Antimicrobials such as C/T when used within the ethos of antimicrobial stewardship represent a valuable treatment option particularly
Vunita 2017 . Clinical success was defined as a composite of in-hospital survival, (Primary infection; Pneumonia, among complicated patients with primary or secondary bacteremia. Further studies focused specifically on patients with primary and
(N=35) resolution of signs and symptoms of the infection (as reported by treating Left ventricular assist device 4 (66.7%)"" NR NR secondary bacteremia are needed.
¥ \ USA physicians), and absence of recurrence of the infection within the infection, Central line- R
PR - admission associated bloodstream
2 Full articles assessed for 7 | Eull citations excluded (n=73) infection. Pvelonephritis. References
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treated with C/T + colistin
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