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Treatment heterogeneity in Pseudomonas aeruginosa pneumonia

Aisling R. Caffrey'4, Emily C. Bodo"?, Vrishali Lopes?, Laura A. Puzniak®, Kerry L. LaPlante!-3.

Rhode Island Infectious Diseases Research Program, Providence Veterans Affairs Medical Center, Providence, RI, United States; |
’College of Pharmacy, University of Rhode Island, Kingston, RI, United States; 3Center of Innovation in Long-Term Support Services (COIN), "‘f;**
Providence Veterans Affairs Medical Center, Providence, RI, United States; 4School of Public Health, Brown University, Providence, Rl,
°Merck & Co., Inc., Kenilworth, NJ, USA; ®*Warren Alpert Medical School of Brown University, Division of Infectious Diseases, Providence, Rl

ABSTRACT METHODS RESULTS

Background: Serious bacterial infections present a unique challenge for < Hospitalizations with first P. aeruginosa positive lung cultures, Jan

COLLEGE OF
PHARMACY

Change in No change in No change, No change,

tudi f real-world evid . Often, th ti ism i k _ADri ' ' icci L.
during the inital period of treatment and clinical symptoms change day-1o  + ooamet i ooy or -0 ure COUIC D anVHime Cring admission. - RSl pattern  treatment  monotherapy  combination

| | | 2 e 77 e Exposure mapping identitied all antibiotics from 3 days prior to _ _ _ _
day, which lead to multiple changes in therapy. While it is assumed culture until discharge, or 30 days from culture for longer - _—m (n=4,473) pattern (n=827) (h=591) therapy (n=236)
approaches to treating specific infectious diseases are mostly similar, we’ve , ’ o , npatient mortality, 265 (17.1% 35 (10.3% 35 (5.9% 50 (21.2%
previously identified substantial treatment heterogeneity, even among hospital  stays. Asse.ssed combination therapy, duration of n (%) (17.1%) (10.3%) (5.9%) (21.2%)
organism-specific and site-specific infections. therapy, and changes in therapy. Mortality within 30
Objective: To quantify treatment heterogeneity among patients with RESULTS days of culture', n | 891 (19.9%) 138 (16.7%) 67 (11.3%) 71 (30.1%)
positive P. aeruginosa lung cultures in the national Veterans Affairs (VA) (%)

Healthcare System. aull Readmission within
Methods: Our retrospective cohort study included inpatients with positive P. Al Gram- pseudomonal [ days of 808/3,708 155/742 121/556 34/186
aeruginosa from sputum and bronchoalveolar lavage cultures collected T e e nhegative e L (21.8%) (20.9%) (21.8%) (18.3%)
reatment patterns antibiotics 0. . antibiotic - $©70 +2 /0 +©70 +> 70

during VA medical center stays from 01/15-04/18. We included the first P _£ 300 antibiotics | discharge, n/n (%)
positive culture during the admission per patient. Daily antibiotic exposures (n=5, ) (h=4,479) C1dSS€S Persistent positive 679/1,781 14/153 12/120 2/33
were mapped from 3 days prior to the culture collection date until discharge . (n=4,510) P. aeruginosa (38 ]:‘y) (9.2%) (10.0%) (6.1%)
or 30 days for longer stays. Heterogeneity was defined as patterns of Number with change, 4,473 2,560 2,575 culture?, n/n (%) r /0 1< 70 7P Sk
antibiotic treatment (drug and duration) not shared by any other patient. n (%) (84.4%) (57.2%) (57.1%) P. aeruginosa
Rfesults: Our study mcIugIgd .5,300 patients an.d 87.4% of pa’Flents h.ad Day of change from 1(0-2) 3 (1-5) 3 (1-5) reinfection within 244/3 708 40/742 30/556 10/186
different patterns of antibiotic drug and duration. Among patients with > | culture, median (IQR) 0 0 0 0

. . o o ’ 30 days of (6.6%) (5.4%) (5.4%) (5.4%)
changes in therapy (84.4%), 96.8% had different antibiotic treatment © [ Number of changes , ;
patterns, with a median time to first change of 1 day and median of 3 “’ &S, 3 (2-5) 2 (1-3) 2 (1-3) discharge, n/n (%)

’ o . o f, median (IQR) !Inpatient or outpatient mortality. ?Positive culture for Pseudomonas aeruginosa after 7 days of treatment. Denominator only
Changes- When restricting the analy5|s to antibiotic classes (rather than f= Uniaue change includes patients with follow-up cultures. Bolded indicates p-value <0.05, for change compared to no change, and no change
drug), Gram-negative antibiotics, and anti-pseudomonal antibiotic classes, Q qu . fl . 4,331 2,166 2,063 monotherapy versus no change combination therapy.
change of 1, 3, and 3 days, and a median of 3, 2, and 2 changes, respectively. § of therapy, n (%) 196.8%) ( ) ( | — _ . COCLUSIOS . .
Conclusion: Among inpatients with positive P. aeruginosa lung cultures, Unique change ﬁ:\fong hOSp_';?"Z_ed patients W_'th p05|t|vfe PI: aeruzc/.nosa .Le.sp.lratc.)ry. cult:res, .87'5?’ ha;
substantial heterogeneity was observed in the national VA Healthcare oatterns without 3,889 1,145 904 | .er.enjc anti .|ot|c treatment.s, .|n terms of t e. specific antibiotic, timing of receipt .o eac

o , , o o o antibiotic (which day of admission), and duration of therapy. Treatment heterogeneity even
System. Even at the class level, and restricting the analysis to anti- length of therapy, n (86.9%) (44.7%) (35.1%) : hioh : | % wh ting th vsi : bioti
T | | | %) remained high, at approximately 50%, when restricting the analysis to Gram-negative antibiotics
pseudomonal a”t'b'Ot'Codassesf aPpro%lmater 50% of patients had different (% - — only and anti-pseudomonal antibiotic classes only. Mortality was highest among those initially
treatment patterns during their inpatient stay. Current methods to assess > Number without 3827 1,913 1,935 receiving combination therapy and continuing with that same combination therapy (no
treatment, including intent-to-treat, as-treated, and even time-dependent © Chafnge, n (%) (15.6%) (42.8%) (42.9%) changes), and lowest among those receiving only monotherapy (no changes), which could
exposures, do not adequately account for the extensive heterogeneity g Unique non-change represent less complex patients / less severe infection, and/or improved outcomes with
observed in infectious diseases. < | patterns with length 304 (36.8%)| 177 (9.2%) | 137 (7.1%) appropriate initial therapy. Persistent positive P. aeruginosa cultures occurred in more than one-
o o | of therapy, n (%) third of patients who had changes in therapy. Reinfection and readmission were similar across
*Updated to exclude long-term care admissions (n=135). %D : , . , .
< | Unique non-change the different treatment patterns. Current methods to assess treatment, including intent-to-
i - . .
_ O | patterns without treat, as-treated, and even time-dependent exposures, do not adequately account for the
. BAC RO N . — > length of therapy, n 115(13.9%) | 30 (1.6%) 15 (0.8%) extensive heterogeneity observed in the treatment of infectious diseases. This misclassification
Even In the. presence of CI'”'Ca.I guidelines, S?C'ety guidelines, (%) has important implications as clinical outcomes vary significantly between heterogeneous
and/or hospltal prOtOCOIS to gUIde treatment In Order to beSt IQR = interquartile range. Gram-negative antibiotics included amikacin, cefepime, treatment approaCheS and WOUId be d|ff|CU|t to att”bUte outcomes to one SpECIfIC treatment.

Manage serious bacterial infections, our study team has noted ceftazidime/avibactam, ceftolozane/tazobactam, ciprofloxacin, colistin, gentamicin, imipenem, Acknowledgements: The information presented are those of the authors and do not necessarily reflect the position or policy
substantial treatment heterogeneity. We are therefore assessing levofloxacin, meropenem, Piperacillin/tazobactam, tobramycin). Anti-pseudomonal antibiotic of the United States Department of Veterans Affairs. Funding: This work was funded, in part, by Merck & Co., Inc. Conflicts of

whether heteroseneitv persists in infections where such suidelines classes included aminoglycosides (amikacin, gentamicin, tobramycin), carbapenems (imipenem, Interest: KLL has received research funding or is an advisor/consultant for Merck, Pfizer Pharmaceuticals, Ocean Spray
g y P g meropenem, doripenem), extended-spectrum cephalosporins (cefepime, ceftazidime), Cranberries, Inc., Nabriva Therapeutics US, Inc., Melinta Therapeutics, Inc., and Tetraphase Pharmaceuticals. ARC has received
and/or consensus are absent or less clear. fluoroquinolones (ciprofloxacin, levofloxacin), piperacillin (piperacillin, piperacillin/tazobactam). research funding from Pfizer, Merck, and Shionogi. LAP is an employee of Merck. No other financial disclosures.

ID Week 2020, October 215t -25th 2020, Virtual Event



	Slide Number 1

