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In December 2019, the Antibacterial Resistance Leadership Group (ARLG) was awarded funding for another 7-year cycle to sup-
port a clinical research network on antibacterial resistance. ARLG 2.0 has 3 overarching research priorities: infections caused by
antibiotic-resistant (AR) gram-negative bacteria, infections caused by AR gram-positive bacteria, and diagnostic tests to opti-
mize use of antibiotics. To support the next generation of AR researchers, the ARLG offers 3 mentoring opportunities: the ARLG
Fellowship, Early Stage Investigator seed grants, and the Trialists in Training Program. The purpose of this article is to update the
scientific community on the progress made in the original funding period and to encourage submission of clinical research that ad-

dresses 1 or more of the research priority areas of ARLG 2.0.
Keywords.

In December 2019, the Antibacterial Resistance Leadership Group
(ARLG) was awarded funding for another 7-year cycle to support
a clinical research network on antibacterial resistance [1] by the
Division of Microbiology and Infectious Diseases in the National
Institutes of Allergy and Infectious Diseases (NIAID). The
ARLG will have overall responsibility for designing, prioritizing,
implementing, and managing the networks clinical research
agenda to address the scientific priorities related to antibacterial
resistance. The ARLG seeks to actively engage researchers and an-
tibacterial resistance communities within and outside the network
in establishing and refining the research agenda. The ARLG will
continue to provide training opportunities for early stage investi-
gators. This article provides an update on accomplishments of the
initial ARLG funding period (ARLG 1.0) (Figure 1) and summar-
izes the research priorities for the renewal (ARLG 2.0).

ARLG 1.0 Research Accomplishments
The ARLG focused its research agenda on 4 priority areas:

resistant gram-positive infections, resistant gram-negative

Received 10 December 2020; editorial decision 27 January 2021; published online 15 February 2021.

Correspondence: V. G. Fowler, Jr., Division of Infectious Diseases, Dept. Medicine, Box
102359, Hanes Building, Room 185, 315 Trent Drive, Duke University Medical Center, Durham,
NC 27710 (vance.fowler@duke.edu).

Clinical Infectious Diseases®
DOI: 10.1093/cid/ciab141

2021;73(4):730-9

Antibacterial Resistance Leadership Group; clinical research; mentoring.

infections, diagnostics, and stewardship. Selected research
studies completed in the initial funding cycle are reviewed
below. Study acronyms are summarized in the Supplementary
Table.

The study titled “PRospective Observational Evaluation of the
Association Between Initial VancomycIn Exposure and Failure
Rates Among ADult HospitalizEd Patients With Methicillin-
resistant  Staphylococcus aureus Bloodstream Infections”
(PROVIDE) was a prospective, multicenter, observational eval-
uation of vancomycin for the treatment of methicillin-resistant
Staphylococcus aureus (MRSA) bacteremia. The study exam-
ined the relationship between drug exposure, measured as the
area under the drug concentration-time curve (AUC), and pa-
tient outcomes. This work revealed that a higher vancomycin
AUC provided no clinical benefit and was associated with sig-
nificantly higher rates of acute kidney injury [2]. A 24-hour
AUC <515 mg/L X hour was associated with optimal patient
outcomes of low rates of both treatment failure and acute kidney
injury. Results from PROVIDE directly informed recommenda-
tions of current guidelines for vancomycin dosing [3].

The ARLG undertook several initiatives focused on other
World Health Organization priority pathogens [4]. The
Consortium on Resistance Against Carbapenems in Klebsiella
and other Enterobacterales (CRACKLE) was a prospective
cohort study of the molecular and clinical epidemiology of
carbapenem-resistant Enterobacteriaceae (CRE) [5-7]. This
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Figure 1.  ARLG 2.0: back to business. Abbreviations: ARLG, Antibacterial Resistance Leadership Group; FDA, US Food and Drug Administration.

study led to the practice-changing observation that all-cause
mortality and global outcomes were significantly better with
ceftazidime-avibactam compared with colistin-based regi-
mens [8]. Experience gained with CRACKLE led to the crea-
tion of the Multi-Drug Resistant Organism (MDRO) Network,
an international research network to conduct observational
studies in hospitalized patients with MDR bacteria. More than
6400 patients with CRE, carbapenem-resistant Pseudomonas
aeruginosa, or carbapenem-resistant Acinetobacter baumannii
complex from more than 80 hospitals in 11 countries on 4
continents have been enrolled to date. The ARLG’s global ini-
tiatives have been further advanced through a formal collabo-
ration with its European counterpart, COMBACTE. Europe’s
largest clinical and laboratory research network, COMBACTE
will soon transit into the European Clinical Research Alliance
on Infectious Diseases.

The ARLG also conducted several diagnostic studies.
MASTERMIND (MASTER protocol for Evaluating Multiple
INfection Diagnostics) studies use an innovative trial design that
allows evaluation and comparison of multiple diagnostic tests
on biological samples from a single patient. This strategy simul-
taneously supports US Food and Drug Administration (FDA)
approval/clearance of multiple new diagnostic tests, including
from different companies, in a single clinical trial [9]. The first
MASTERMIND study, MASTER-GC, evaluated the perfor-
mance of multiple diagnostic assays to detect extragenital in-
fection with Neisseria gonorrhoeae or Chlamydia trachomatis in

more than 2500 study participants [10,11]. The data generated
from this trial supported FDA approval of 2 diagnostic assays
[12].

The challenge in differentiating bacterial from viral etiolo-
gies of respiratory tract infection drives a significant amount
of inappropriate antibacterial use. Based on observations that
bacterial and viral infections induce distinct immunological
responses [13], RADICAL (Rapid Diagnostics in Categorizing
Acute Lung Infection) study investigators discovered host gene
expression signatures that can discriminate between bacterial
and viral infections [14]. This approach was validated in 623
emergency department patients with acute respiratory illness
(viral infection AUC, 0.92; bacterial infection AUC, 0.90). The
work is moving into clinical and analytical validation to support
regulatory clearance.

The ARLG performed 2 studies to evaluate the clinical im-
pact of rapid diagnostics on the management and outcome
of patients with positive blood cultures. BCID (Blood Culture
IDentification) assessed a rapid multiplex polymerase chain re-
action panel in patients with positive blood cultures. Use of the
rapid diagnostic platform was associated with reduced treatment
of blood culture contaminants, reduced use of broad-spectrum
antibiotics, and enhanced antimicrobial deescalation when
combined with active stewardship initiatives [15]. A subsequent
study, RAPIDS-GN (RAPid IDentification and Susceptibility
testing for Gram Negative bacteremia), assessed rapid pheno-
typic susceptibility testing for patients with gram-negative



bacilli (GNB) in blood cultures. RAPIDS-GN showed that
rapid organism identification alongside rapid phenotypic sus-
ceptibility testing directly from positive blood cultures led to
more appropriate antibiotic therapy for gram-negative bacte-
remia [16].

Standard Course Outpatient Therapy of Community
Acquired Pneumonia in Children (SCOUT-CAP) was a ran-
domized, double-blind, placebo-controlled, superiority
trial that compared 5 days to 10 days of B-lactam antibi-
otic therapy for outpatient community-acquired pneumonia
in children. This trial, conducted in partnership with the
National Institute of Allergy and Infectious Diseases Vaccine
and Treatment Evaluation Units, used an innovative design
[17] pioneered by the ARLG in which desirability of outcome
ranking (DOOR) was the primary outcome. The global ex-
perience of each child was ranked into an ordinal clinical
response (OCR) that combined response to treatment and
antibiotic adverse effects 11-15 days after the start of therapy.
For those patients with equivalent OCR, documented days
of antibiotics was used to further rank outcome with the as-
sumption that shorter antibiotic exposure was more desir-
able. In an intention-to-treat analysis, children who received
a 5-day therapy course had a higher probability of a more

desirable clinical outcome than those who received 10-day
therapy (probability, 69%; 95% confidence interval, 63-72;
P <.001) [18].

ARLG 2.0 Organizational Structure

ARLG 2.0 consists of 4 closely interactive centers to advance its
scientific mission (Figure 2): the Scientific Leadership Center
(SLC), the Clinical Operations Center (COC), the Statistical
and Data Management Center (SDMC), and the Laboratory
Center (LC). The SLC is responsible for the overall admin-
istrative and scientific leadership of the ARLG by ensuring
effective governance, prioritization of the research agenda,
collaboration with external stakeholders, and effectiveness
of the ARLG’s robust mentoring and training portfolio. The
COC provides operational support, management, and over-
sight for the network’s clinical studies and trials, including
protocol development, site selection, and study execution.
The LC leads the development, implementation, and evalu-
ation of the laboratory and diagnostic aspects of the ARLG
research agenda. The SDMC collaborates in all stages of the
ARLG research [19], including study design, execution, anal-
ysis, and interpretation. It also contributes innovative statis-
tical methods and ensures integrity of study design.
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ARLG 2.0 Scientific Priorities

ARLG 2.0 has 3 overarching research priorities: infections
caused by MDR gram-negative bacteria, infections caused by
MDR gram-positive bacteria, and diagnostic tests to optimize
use of antibiotics. To ensure this prioritization was aligned with
the expectations of the scientific community, the ARLG con-
ducted a survey of infectious diseases (ID) practitioners and
investigators. Potential study questions were developed within
the ARLG for each research priority area and then submitted as
a web-based survey to the broader ID community for ranking
(Table 1). Administered online from 17 April 2020 until 6 May
2020, the questionnaire (see the Supplementary Material) was
distributed to members of the Infectious Diseases Society of
America (IDSA) via the IDSA website and amplified via the
ARLG’s Twitter handle.

A total of 161 professionals from 8 geographic regions
(North America, South America, European Union, Asia, Africa,
Central America, Middle East, and Oceania) participated. Most
respondents (88%) practiced medicine in the United States.
Respondents ranked infectious syndromes where they per-
ceived evidence-based data to be lacking (1, highest need to 5,
lowest need): pneumonia (mean rank, 1.9), bloodstream infec-
tion (BSL; mean, 2.1), urinary tract infection (UTL; mean, 2.6),
and other (mean, 3.3). Study questions within these areas were
prioritized as follows: which drug to use (mean, 1.9), how long
to treat (mean, 2.2), how much drug to use (mean, 2.9), and
etiology (mean, 2.9). Full survey results are provided in the
Supplementary Material.

Table 1 provides the questions identified for each research
priority area, their ranking in the survey, and the ARLG re-
search response to each question. Importantly, these data
confirm alignment between the ARLG’s scientific agenda and
priorities of the ID community. Based on this information, the
ARLG formulated specific needs within each of the 3 priority
areas and will conduct studies to address them.

Infections Caused by MDR Gram-Negative Bacteria

The Gram-Negative Subcommittee established the following
scientific objectives: to identify and evaluate novel treatments
and strategies for infections caused by MDR GNB, to identify
strategies that optimize administration of antibiotics for the
treatment of GNB, and to evaluate novel strategies to prevent
the emergence of resistance in GNB. The ARLG is currently
pursuing 2 trials involving GNB.

The ARLG is conducting a phase 1/2, multicenter, random-
ized, double-blind, placebo-controlled trial, the Study of the
safety and microbiological activity of bacterioPHAGESs in per-
sons with cystic fibrosis colonized with P. aeruginosa (PHAGE),
to investigate the safety and microbiological activity of a single
intravenous dose of phage therapy in cystic fibrosis volunteers
colonized with P. aeruginosa.A preformed phage cocktail will
be administered at a range of dosages to clinically stable vo-
lunteers colonized with P. aeruginosa without concomitant
antibiotic therapy. This study will enable a thorough safety
analysis of bacteriophage therapy and define the activity of
bacteriophage on bacterial burden. Phage pharmacokinetics
and emergence of resistance will also be investigated. This
work will lay the foundation for future studies investigating
the impact of a bacteriophage therapy in patients with active
infections.

Extended
Enterobacterales were recently identified as the second most

spectrum beta lactamase-producing
common cause of MDR bacterial infections in the United States
[20]. The ARLG is currently designing a randomized, open-
label, randomized controlled trial (RCT), Oral step down for
BSIs, to compare tebipenem, an oral carbapenem, to standard
intravenous therapy to complete treatment of BSI caused by
extended-spectrum cephalosporin-resistant Enterobacterales
in patients who have achieved clinical stability on initial
therapy. Study outcomes are expected to advance management
of gram-negative BSI.

Table 1.

Antibacterial Resistance Leadership Group Research Agenda and Community Prioritization of Scientific Agenda Questions

Gram-Positive

Rank in
Community
Question ARLG Project Status Survey
Are there safe and effective alternatives to prolonged IV therapy for complicated Staphylo- DOTS Start-up 1
coccus aureus bacteremia?
Are there safe and effective alternatives to prolonged IV therapy for complicated S. aureus  DOTS Start-up 2
infective endocarditis (including oral options)?
Are novel long-acting anti-MRSA agents (dalbavancin or oritavancin) noninferior to DOTS Start-up 3
standard of care for therapy of MRSA osteomyelitis?
What is the role of combination antibiotic therapy for the treatment of complicated MRSA 4
bacteremia and endocarditis?
What is the best therapy for vancomycin-resistant enterococci bacteremia? VENOUS Complete 5
Are there safe and effective alternatives to prolonged IV therapy for complicated strep 6

infections (eg, Streptococcus pyogenes, Streptococcus agalactiae, viridans group

streptococci)?
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Table 1. Continued
Gram-Negative
Question ARLG Project Status Rank in
Community
Survey
Are there safe and effective carbapenem-sparing regimens for extended-spectrum beta CEF-BP Complete 1
lactamase—positive Enterobacterales bloodstream infections? FOCUS-PK Complete
ArROw Complete
PROOF Complete
MERINO-4 Planning
SHREC Enrolling
What is the role of combination therapy vs monotherapy for the treatment of drug- COMBINE-HFIM Complete 2
resistant gram-negative bacilli? COMBINE Complete Complete
ACUMIN
What is the role of oral step-down to complete therapy for gram-negative bacteremia? TREAT-GNB Planning 3
MERINO-4 Planning
SHREC Enrolling
What should the duration of treatment be for gram-negative bacilli bacteremia and/or SCOUT-CAP Complete 4
pneumonia? STAR Complete
TREAT-GNB Planning
MERINO-4 Planning
SHREC Enrolling
What is the role of innovative approaches (eg, phage products, microbiome alteration, PHAGE Start-up B)
immunotherapeutics) for the treatment of drug-resistant bacterial infections? PHAT Start-up
Are there safe and effective approaches to reduce the risk of bloodstream infections in CREST Complete 6
neutropenic patients colonized with drug-resistant bacteria? RESISTOME Complete
SCENE Start-up
Diagnostics
Question ARLG Project Status Rank in
Community
Survey
What is the role of rapid diagnostics that discriminate between bacterial and viral res- RADICAL /11, Enrolling 1
piratory tract infections for optimizing management of and antibiotic use for acute TRAP-LRTI Enrollment complete
respiratory illness?
What is the role of rapid diagnostics for the management of bloodstream infection? BCID Complete 2
RAPIDS-GN Complete
DISK Complete
FAST Start-up
MASTERMIND-BSI Planning
What is the role of rapid diagnostics for the management of community-acquired, 8
hospital-acquired, and ventilatorassociated pneumonia?
How do rapid qualitative and quantitative phenotypic susceptibility methods compare to GENO-SMART Planning 4
genomic assessments of antibacterial resistant bacteria?
What is the role of rapid diagnostics for the management of urinary tract infections? 5)
What is the role of shotgun metagenomics for the diagnosis of infection and detection of GENO-SMART Planning 6

antimicrobial resistance?

Abbreviations: ARLG, Antibacterial Resistance Leadership Group; IV, intravenous; MRSA; methicillin-resistant Staphylococcus aureus.

Project names: ACUMIN, Acute Care Unit tetracycline antibiotic; ArROw, Antibiotic Resistance in Organ Transplant; BCID, Film array Blood Culture /D panel; CEF-BRE, CEFtriaxone BreakPoint;
COMBINE, AVYCAZ® in COMBINation with aztreonam; COMBINE-HFIM, Combination regimen of ceftazidime-avibactam with aztreonam Hollow Fiber Infection Model against NDM-
1-producing Enterobacteriaceae; CREST, Using novel molecular beacons to study the impact of Carbapenem Resistant Enterobacteriaceae carriage on the outcomes of Solid organ
Transplant; DISK, DISK diffusion test method; DOTS, Dalbavancin as an Option for Treatment of S. aureus bacteremia; FAST, Fast Antibiotic Susceptibility for gram-negative bacteremia Trial;
FOCUS-PK, Fosfomycin Oral for Complicated Urinary Syndromes study Pharmacokinetics and dynamics; GENO-SMART, GENOmics, Susceptibility, clinical epidemiology and Metagenomics
of Antibiotic Resistance Tool; MASTERMIND BSI, MASTER protocol for evaluating Multiple /Nfection Diagnostics for rapid detection of BloodStream Infection; MERINO-4, Early oral step-
down antibiotic therapy to tebipenem versus continued intravenous therapy with a carbapenem for bloodstream infection with Enterobacterales resistant to ceftazidime or ceftriaxone,
ciprofloxacin or levofloxacin and trimethoprim/sulfamethoxazole; PHAGE, Study of the safety and microbiological activity of bacterioPHAGEs in persons with cystic fibrosis colonized with
P aeruginosa; PHAT, Isolation and characterization of lytic PHAges that Target MDR bacteria; PROOF, Phase | study to evaluate Pharmacokinetics, pharmacodynamics, and safety/tolera-
bility of three dosing Regimens Of Oral Fosfomycin tromethamine in healthy adult participants; RADICAL, RApid Diagnostics In Categorizing Acute Lung infections; RAPIDS-GN, RAPID
identification and Susceptibility testing for Gram-Negative bacteremia; RESISTOME, RESistance /n Stem cell Transplant microbiOME; SCENE, Screening for Colonization with Resistant
Enterobacterales in Neutropenic patients with hEmatologic malignancies; SCOUT-CAPR Standard Course Outpatient Therapy of Community Acquired Pneumonia in Children; SHREC, Study
of Highly Resistant Escherichia coli; STAR, Short-course Therapy and the Antibiotic Resistome; TRAP-LRTI, Targeted Reduction of Antibiotics using Procalcitonin in a multi-center, random-
ized, blinded, placebo-controlled, non-inferiority study of azithromycin treatment in outpatient adults with suspect Lower Respiratory Tract Infections and a procalcitonin level of <0.1 ng/
mL; TREAT-GNB, TRansition to Enteral versus intravenous Antibiotic Therapy for Gram-Negative Bacteremia; VENOUS, Prospective evaluation of clinical outcomes of cancer patients with
Vancomycin-resistant ENterococcUS faecium bacteremia.

Infections Caused by MDR Gram-Positive Bacteria

A centerpiece effort of ARLG 2.0, directly responsive to the top
priorities identified by survey respondents, is the Dalbavancin
as an Option for Treatment of S. aureus Bacteremia (DOTS)
trial. DOTS is a phase 2b, superiority-design, RCT comparing a

2-dose regimen of dalbavancin to standard intravenous therapy
for treatment of complicated S. aureus BSI. DOTS will enroll
key populations for whom high-quality treatment data are
lacking, including patients with osteomyelitis and those who
inject drugs. A blinded adjudication committee will establish



clinical end points. The trial will incorporate several innova-
tive study design elements developed by the ARLG, including
a primary DOOR end point [17] and a quality-of-life (QOL)
measurement for patients with BSI [21], as well as extensive
pharmacokinetic sampling to define the dalbavancin exposure-
response relationship. If successful, results from the DOTS
study are likely to change the standard treatment of MRSA BSI.

Diagnostics

The ARLG is undertaking several studies to define the role of
diagnostics in optimizing antibiotic use and managing patients
with MDR bacterial infections.

GENOSMART (GENOmics, Susceptibility, clinical epidemi-
ology and Metagenomics of Antibiotic Resistance Tool). Whole
genome sequencing (WGS) of bacteria is becoming routine in
clinical laboratories, generating a need for platforms to take
genomic data and convert it into a format that is useful for
clinicians. For antibiotic susceptibility, this means predicting
resistance or susceptibility to a panel of antibiotics based on ge-
nomic data. The ARLG has assembled a suite of studies, dubbed
GENOSMART, to translate genomic data into phenotypic sus-
ceptibility predictions [22] and is now using them to predict
antimicrobial susceptibility results with WGS. GENOSMART
will use existing platforms and pipelines developed by the
ARLG and others to identify specific mechanisms of resistance
and epigenetic data relevant to antibiotic resistance with a focus
on resistance to new -lactam/p-lactamase inhibitors.

In the FAST (Fast Antibiotic Susceptibility Testing for gram
Negative Bacteremia) study, the ARLG builds on its prior ex-
perience using RCTs to evaluate rapid diagnostic platforms for
positive blood cultures [15,16]. Using international sites with
a high prevalence of MDR GNB, FAST will compare clinical
outcomes of patients with gram-negative bacillary BSI in which
rapid phenotypic susceptibility testing is performed compared
with outcomes with standard phenotypic susceptibility testing.

MASTERMIND-BSI (MASTER protocol for evaluating
Multiple rapid diagnostics for IdeNtification and suscepti-
bility testing of bacteria directly from blood for Diagnosis of
BloodStream Infection) will use a MASTERMIND [9] design
to simultaneously evaluate multiple “direct-from-blood” diag-
nostic platforms in patients with BSI. As with MASTER-GC
[11], generated data will be available to companies to support
regulatory submission, as appropriate.

ARLG 2.0 Clinical Trials Innovations
ARLG 2.0 is working to bring innovation to clinical trials fo-
cused on MDR bacteria. These advances are summarized in
Table 2.

Clinical trials in antibiotics traditionally have been separately
analyzed for efficacy and safety. Such approaches fail to incor-
porate associations between outcomes (a curative intervention

may simultaneously be more toxic), suffer from competing risk
challenges when interpreting results from competing outcomes,
and, since efficacy and safety analyses are conducted on different
analysis populations, their application to the individual patient
may be unclear. The SDMC developed DOOR [17,31,32] and
partial credit strategies that use an ordinal ranking of global out-
come to analyze the overall impact of a treatment (eg, both treat-
ment success and adverse events) on an individual patient rather
than using patients to analyze discrete outcomes to better inform
decision-making.

The ARLG Innovations Working Group created an National
Institutes of Health-FDA collaboration tasked with providing
publicly available deliverables to support FDA approval and
potentially package insert language for novel antiinfective
drugs. Projects aim to create and validate DOOR-type end
points and QOL measures for 4 common initial licensing in-
dications in ID (acute bacterial skin and skin structure in-
fections, intraabdominal infection, complicated UTI, and
hospital-acquired/ventilator-associated bacterial pneumonia).
Importantly, this working group includes patient representa-
tives to ensure that their voices are heard and that these end
points are meaningful to how patients feel, function, and sur-
vive. These DOOR and QOL end points will provide stand-
ardized, validated end points for use by drug sponsors as
exploratory end points within registrational trials of novel an-
tibacterial agents.

The ARLG has developed several innovative advances
to execute and analyze studies involving diagnostic plat-
forms. The MASTERMIND platform, described above, uses
a single study participant to evaluate multiple diagnostics
simultaneously [11]. Benefit-Risk Evaluation of Diagnostics:
A Framework (BED-FRAME) [25] introduces the diagnostic
yield concept and incorporates prevalence and relative im-
portance of diagnostic errors, providing a tool for commu-
nicating the expected impact of diagnostic application and
trade-offs of diagnostic alternatives to guide decision-making.
Average weighted accuracy extends BED-FRAME to allow
pragmatic assessment of diagnostic utility [29]. DOOR for the
Management of Antimicrobial Therapy (DOOR MAT) [30] is
a flexible quantitative framework that evaluates the desira-
bility of antibiotic selection and is used to evaluate the utility
of stewardship strategies. Finally, the ARLG has a web-based
catalogue that offers the research community access to clin-
ically, phenotypically, and genotypically well-characterized
MDR bacteria [19].

Other Priority Areas for ARLG 2.0

Mentoring

The goal of the ARLG Training and Mentoring Program (ARLG-
TMP) is to develop the next generation of clinical researchers in
antibacterial resistance. It was successful in the initial funding



Table 2. Antibacterial Resistance Leadership Group Innovation in Clinical Trials Design

Clinical trial design

Program

Purpose

Status

DOOR

National Institutes of
Health—FDA collaboration

Uses partial credit strategies involving an ordinal ranking
of global outcome to analyze patients

Creates standardized, validated, publicly available DOOR
and QOL end points for common entry indications in
infectious diseases to be available for use by industry
as exploratory end points within registrational clinical
trials of novel antibiotics for FDA approval

Published. Used in interventional trials [18] and cohort studies
[2, 8]

Bloodstream infection: published, validated, and integrated QOL
[17.21] and DOOR [23] measures into clinical trial (DOTS).

Acute bacterial skin and skin structure infection, complicated
urinary tract infection, hospital-acquired/ventilator-associated
bacterial pneumonia ,intraabdominal infection; in progress.

Diagnostics trial design

Program

Purpose

Status

MASTERMIND (MASTER
protocol for Evaluating
Multiple INfection Diag-
nostics)

SMART COMPASS (Sequen-
tial, Multiple-Assignment,
Randomaized Trials for
COMparing Personalized
Antibiotic StrategieS)

BED-FRAME (Benefit-Risk
Evaluation of Diagnostics:
A Framework)

AWA (Average Weighted
Accuracy)

DOOR MAT (DOOR for the
Management of Anti-
microbial Therapy)

Isolate Biorepository

Allows evaluation and comparison of multiple diagnostic
tests on biological samples from a single patient

Allows for pragmatic assessment of patient-
management strategies that span empiric and defini-
tive therapy choices

Introduces the diagnostic yield concept and incorporates
prevalence and the relative importance of diagnostic
errors

Extends BED-FRAME to allow pragmatic assessment of
diagnostic utility

Quantitatively evaluates the desirability of antibiotic
selection to evaluate utility of stewardship
strategies

Web-based catalogue that offers the research commu-

MASTERMIND-GC: Published [11]. Study of >2500 patients si-
multaneously led to FDA approval of 2 diagnostic platforms.
MASTERMIND-BSI: in development.

Published [24].

Published [25].

Used to evaluate rapid molecular diagnostics in carbapenem-
resistant Enterobacterales [26], Pseudomonas aeruginosa
[27], and Acinetobacter baumannii [28].

Published [29].

Published [30]

Active: >2300 isolates provided to research community to date

nity access to clinically, genotypically, and phenotypi- [19].
cally well-characterized multidrug-resistant bacteria for

research and development

Abbreviations: DOOR, desirability of outcome ranking; FDA, US Food and Drug Administration; MASTERMIND BSI, MASTER protocol for evaluating Multiple /Nfection Diagnostics for rapid

detection of BloodStream Infection; QOL, quality of life.

period (Figure 1). Because the needs of trainees differ at dif-
ferent career stages, the ARLG-TMP developed 3 opportun-
ities for mentoring support: the ARLG Fellowship, Early Stage
Investigator Seed Grants, and the Trialists in Training Program.
These 3 mechanisms are summarized in Table 3.

Diversity

Diversity, access, equity, and inclusion are core values of the
ARLG. Although these principles are vital for excellence and
innovation in scientific research [33], the diversity of medical
professionals and clinical trial participants does not always re-
flect US population demographics [34, 35]. We are working to
ensure full integration of these core values throughout ARLG
operations. Our goals include increasing diverse representation
and participation in ARLG-associated clinical trials and re-
search studies; expanding outreach to underrepresented groups
to encourage pursuit of careers in antibacterial resistance; pro-
moting pipeline, mentorship, and career development activi-
ties within the ARLG; and recommending methods to assess,
monitor, evaluate, and hold ourselves accountable for progress
toward these goals.

Community Engagement in the ARLG

A number of improvements were initiated in ARLG 2.0 to en-
hance awareness of the ARLG and ARLG resources and op-
portunities. We created a Twitter handle (@ ARLGnetwork),
expanded the ARLG quarterly newsletter recipient list, and
enhanced website content to include posting of key ARLG ac-
tivities, summaries and top-line results of recently completed
ARLG studies, links to the ARLG twitter feed, and posts of the
ARLG quarterly newsletter. These social media resources are
being used to disseminate ARLG study results to the scientific
community. In addition, the ARLG is actively collaborating with
the IDSA and the European Society of Clinical Microbiology
and Infectious Diseases (ESCMID) to contribute to ESCMID
weekly newsletters.

CONCLUSIONS

ARLG 2.0 recently commenced its 7-year competitive renewal.
Building on the experience gained in the initial funding period,
ARLG 2.0 has developed a robust research agenda that aligns with the
expressed priorities of the scientific community. A portfolio of clinical
trials that leverages the ARLG's unique combination of international



Table 3. Antibacterial Resistance Leadership Group Engagement Opportunities

Mentoring

Applications available at https://arlg.org/

ARLG Fellowship

Early Stage Investi-
gator seed grant

Competitive award for post-doctoral fellows interested in pursuing research, training, and a subsequent career in patient-
oriented research in antibacterial resistance

Salary for 2 years

Mentoring in antibacterial resistance research, tuition support for formal master’s degree training in clinical trials, and integra-
tion into the ARLG committee infrastructure

Trainee serves on the Steering Committee and Scientific Subcommittees of the ARLG

Fellows pursue a research project and receive formal instruction in quantitative and methodological principles of clinical re-
search; applications for the ARLG fellowship are submitted online via the ARLG website using established ARLG forms
Provides up to $50 000 in direct costs to support research in antibacterial resistance by MD, PhD, or PharmD students, grad-
uate or post-graduate trainees, or individuals with a faculty appointment for <5 years

For trainees able to commit to projects for longer than the usual 2 years of the ARLG fellowship

Salary support to develop protocols and participate in clinical trials implementation and data management

o Raised awareness and drove traffic with newsletter items, website news, IDSA emails and message board posts, communi-

o Updated fellowship website page (including new video and infographic); drove traffic with newsletter items, website news,
IDSA emails and message board posts, communications kits to ARLG members, Twitter, promotional toolkits for stakeholders
(included banner ads, Twitter and LinkedIn posts, infographic, ID Colleague email, news story, and video)

o Raised awareness and drove traffic with social media, email blasts, newsletter mentions, and news item on website

o Solicited survey information on top research priorities to develop the ARLG scientific agenda

Trialist in Training o
e Candidates “embedded” in day-to-day operations of an ARLG clinical trial
L]
e Authorship on publications that result from the project
Outreach
Campaigns e Two Blood Stream Infection Task Force Surveys
cations kits to ARLG members, Twitter
* Fellowship campaign
e Gram-negative communication plan to solicit proposals
e |IDSA Outreach Campaign
Twitter e Access Twitter handle, @ARLGnetwork
Other Information available at https://arlg.org/

Contact ARLG link
ARLG newsletter

Clinical trial site
Data sharing

Virtual
biorepository

Submit questions and comments directly to the ARLG

Subscribe to quarterly newsletter that highlights the progress of the ARLG scientific agenda and studies and members of the
ARLG community

Join the ARLG site network to be considered for current and future ARLG study participation
Request datasets from ARLG studies

Access a web-based system that provides unique access to clinically well-characterized gram-positive and gram-negative bac-
teria for the development of diagnostic tests, novel antimicrobial compounds and for studies evaluating mechanisms of resist-

ance

Physical ® Access clinically characterized isolates and clinical specimens from ARLG studies that are stored in a centralized facility and are
biorepository available to the scientific community

Protocol concept e Submit a protocol concept consistent with the ARLG'’s 3 prioritized areas of research for funding

Industry collabo- e Engage with subject matter experts and key opinion leaders in antibacterial resistance to inform research agendas and product/
ration device development

Abbreviations: ARLG, Antibacterial Resistance Leadership Group; ID, infectious disease; IDSA, Infectious Disease Society of America.

networks, innovative study design, and a strong operational infra-
structure are well positioned to address our nation’s most important
threats posed by antibacterial resistance. Mentoring and diversity are
core values of ARLG 2.0 as we train the next generation of researchers
focused on antibacterial resistance. Collectively, ARLG 2.0 is well
positioned to engage with investigators, clinicians, and trainees to
identify, prioritize, design, and implement clinical research that im-
proves diagnosis and treatment of antibacterial-resistant bacteria.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the authors to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the authors, so
questions or comments should be addressed to the corresponding author.
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