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Oral Antibiotics for Staphylococcal 
Infections – SABATO Trial 

Conclusion
• Promising results, helpful strategy for transitions of care
• Possible increased serious adverse events requires further 

evaluation
• Limitations:

o Still awaiting peer-reviewed publication
o Uncomplicated cases are minority of staphylococcus aureus cases 

overall
o Few MRSA cases (7.5%) in trial
o Limited PO regimens (mostly TMP/SMX)
o Trial terminated early due to slow enrollment rate

IDWeek 2023.  Slide credit: Julie Justo, PharmD, MS, FIDSA, BCPS.

Kaasch A, et al. ECCMID. 2022 April 25.
Kaasch A, et al. medRxiv. 2023 Jul 5. doi: 10.1101/2023.07.03.23291932 [preprint]
ClinicalTrials.gov.NCT01792804. https://clinicaltrials.gov/ct2/show/NCT01792804



Oral Antibiotics for Staphylococcal 
Infections – PK/PD

Objective: to examine rationale for early IV to PO antibiotic switch in the 
context of clinical PK/PD principles 

àNot just bioavailability, but considering other factors 
àFocus on probability of Target Attainment

IDWeek 2023.
Landersdorfer CB, et al. Clin Microbiol Infect. 2023;29:1120. doi: 10.1016/j.cmi.2023.04.009.



Linezolid Dosing and TDM

IDWeek 2023.  Slide credit: Pier Giorgio Cojutti, MD, PhD.
Pea F, Cojutti P, Baraldo M. Basic Clin Pharmacol Toxicol. 2017;121(4):303-308
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National Center for Emerging and Zoonotic Infectious Diseases

Building ID Resiliency: Beyond Cookies in the Break 
Room

What We Should Measure: Strategies for Understanding 
Burnout and Other Drivers of Workforce Challenges

Ronda L. Cochran, MPH



Healthcare Worker 
Burnout



An Analogy… 
To a Microbiologic Disease Process Disease: 

Burnout
Immune System: 
Resilience

Pathogen: 
Environment

“An individual who works in a 
particularly toxic work environment 

(aggressive pathogen) is at risk of 
getting sick independent of their 

resilience, whereas an individual with 
poor resilience (immunosuppressed) 

may be  at risk for burnout even in                      
supportive environments” Ref: Rehder Arch Pathol Lab Med (2021)

Amoeba Sisters: Immune System https://www.youtube.com/watch?v=fSEFXl2XQpc 

https://www.youtube.com/watch?v=fSEFXl2XQpc


Physical
Signs of Burnout

§ Headaches
§ Fatigue
§ Insomnia
§ Muscle pains
§ Sadness, anger or irritability
§ Restlessness
§ Nervous tics
§ Loss/gain in weight
§ Vulnerability to illnesses:

• Heart disease
• High blood pressure

Mayo Clinic and https://www.helpguide.org/articles/stress/burnout-prevention-and-recovery.htm



Psychological 
Signs of Burnout

§ Feeling helpless,  detached, and 
defeated

§ Sense of failure and self-doubt

§ Decreased satisfaction and sense 
of accomplishment

§ Increasingly cynical and negative 
outlook

Mayo Clinic and https://www.helpguide.org/articles/stress/burnout-prevention-and-recovery.htm



Behavioral
Signs of Burnout

§ Withdrawing from responsibilities

§ Isolating oneself from others

§ Procrastinating, taking longer to get 
things done
• Increased sick leave
• Skipping work 
• Coming in late and leaving early

§ Overindulging 
• Using food, drugs, or alcohol to 

cope

Mayo Clinic and https://www.helpguide.org/articles/stress/burnout-prevention-and-recovery.htm



Convergent Themes

Convergent Themes Expressed by Participants Across Focus Groups
Theme 1: Mental & Physical Toll of the Job
Theme 2: Staffing
Theme 3: Support from Facility Leadership
Theme 4: Respect, Recognition, and Value
Theme 5: Pay & Incentives



Burnout - In the Words of Healthcare Workers

“It just got unbearable. I was 
emotional, tired, anxious about 
what I was going to go into.  
And just not having support. It 
was over and over with no end 
in sight. There was no thanks.” - 
RN

“For me, burnout involved moral injury. 
I was at a place where we didn’t have 
receptive administration to listen to 
our concerns as we worked on the 
frontline. It was moral injury but also 
fatigue. When I take care of a patient, I 
give my heart and soul. I was burnt 
out, I wasn’t taking care of myself.” - 
MD

“I got so stressed and burned out and 
anxious that I wasn’t sleeping. I wasn’t 
eating. I wasn’t taking care of myself. 
And if I wasn’t taking care of myself, then 
I couldn’t take care of my patients.”- CNA



§ Maslach Burnout Inventory – By far the most widely used in the literature, but proprietary and costs 
associated with use; 22 questions covering emotional exhaustion, depersonalization, and low sense 
of personal accomplishment based on frequency (Never-Every day)

Evaluation of Burnout

https://www.mindgarden.com/117-maslach-burnout-inventory-mbi


An Analogy… 
To a Microbiologic Disease Process

Disease: 
Burnout

Immune System: 
Resilience

Pathogen: 
Environment

“Some features of work environments 
bolster our resilience, in the same 

manner as a live attenuated vaccine 
prepares the immune system against 

future assaults… these work 
environments may be characterized by 

meaningful work with:
• Recognition from Leaders
• Opportunities for Personal Growth
• Considerate & Supportive 

Colleagues
• Leaders who promote Autonomy, 

Psychologic Safety, & Adaptability”Ref: Rehder Arch Pathol Lab Med (2021)
Amoeba Sisters: Immune System https://www.youtube.com/watch?v=fSEFXl2XQpc 

https://www.youtube.com/watch?v=fSEFXl2XQpc


Smells Like Team Spirit: Lessons for 
Sustainable ID Practice- A Soccer 
Enthusiast’s Perspective

Lessons learned from a lifetime of playing and watching soccer…

Gonzalo Bearman MD, MPH, FACP, FSHEA, FIDSA
Richard P. Wenzel Professor of Medicine
Chair- Division of Infectious Diseases
Virginia Commonwealth University



Win, lose or draw there is 
(almost) always another 
match- Setbacks Abound, 
Burnout is a Threat



On Team Players….

“Jamie, I think that you might 
be so sure that you’re one in a 
million, that sometimes you 
forget that out there, you’re 
just 1 of 11. And if you just 
figure out some way to turn 
that ‘me’ into ‘us’…the sky’s 
the limit for you.” 

– -Ted Lasso



Leadership Goal: Recognize the Unique 
Talents of the Physicians on the Team

Evidence suggests that physician’s who spent at 
least 20% of the professional effort focused on the 
dimension of work they find most meaningful are 
significant at a lower risk for burn out

Shanafelt TD et al Mayo Clin Proc. 2017;92(1):129-146



Google: Project Aristotle

• 180 teams studies across organization
– The ‘who’ of the team equation not impactful
– Team behavioral norms (dynamic) most important

• Psychologically safe environments (norm) leading to team 
bonding- most critical for high functioning teams

– Leaders encourage and promote honest and compassionate 
conversations about ideas, challenges, frictions, everyday annoyances- to 
address needs

• Teams are most effective when work is purposeful, 
personally integrated and not just focused on efficiency 

https://www.nytimes.com/2016/02/28/magazine/what-google-learned-from-its-quest-to-build-the-perfect-team.html



26

Bearman, G. (2022). Leadership in 
healthcare epidemiology, 
antimicrobial stewardship, and 
medicine: A soccer enthusiast’s 
perspective. Infection Control & 
Hospital Epidemiology, 1-4. 
doi:10.1017/ice.2022.221



Catheter-related Bloodstream Infection 
Management Guideline Update

Nasia Safdar, MD, PhD
University of Wisconsin

Spoiler Alert! Preview of Clinical Practice 
Guideline Updates

Nasia Safdar, MD, PhD University of Wisconsin



CQ 2: In the assessment of multi-lumen IV catheter and suspected 
CRBSI, what is the impact of BCx from one versus all lumens on patient 
important outcomes? 

Old (2009, archived)
• If a blood sample cannot be 

drawn from a peripheral vein, it 
is recommended that ≥2 blood 
samples should be drawn 
through different catheter 
lumens (B-III). 

• It is unclear whether blood 
cultures should be drawn 
through all catheter lumens in 
such circumstances (C-III).”

New
• In adult patients suspected of 

CRBSI with a multi-lumen catheter, 
obtain blood cultures from all 
lumens rather than a single lumen 
(strong recommendation, low 
quality evidence).

How important is it to collect blood cultures from all lumens? 



CQ 2: In the assessment of multi-lumen IV catheter and suspected 
CRBSI, what is the impact of BCx from one versus all lumens on patient 
important outcomes? 

Outcomes Study Findings
Microbial 
colonization

Lumen 1 Lumen 2 Lumen 3

Dobbins 2003 40% 40% 20%

Discordant cultures

Rider 2022 
(pediatric cancer)

34% discordant results (pathogen from one lumen and 
no growth from another) 

Planes 2016 41% of total episodes, QBCs for at least one of the IVC 
lumens tested negative 

Percentage of CRBSI 
episodes picked up

Guembe 2010 
(how many 
episodes are 
picked up)

keep 1 lumen keep 2 lumens Keep 3 lumens
62% 84.2% 100%

Planes 2016 2/3rds  of confirmed CRBSI picked up

14

Dobbins- 52 suspected CRBSI, 25 confirmed CRBSI, colonization as proxy for infection, effect of antibiotic use?:
Guembe: all lumens with positive blood cutures, assessed effect of what percent would have been picked up if 1
or more lumen did not have blood drawn 

Dobbins BM et al. Crit Care Med. 2003 Jun;31(6):1688-90.
Guembe M et al. Clin Infect Dis. 2010 Jun 15;50(12):1575-9.



Is guidewire exchange an option?

• Patient with suspected CRBSI. BCx both from CVC and 
peripheral draw grew Coag-negative Staph. 

• IV vancomycin was started. 

• Patient has very few vascular re-siting options and suppose 
that the catheter has not been removed. IR would like to 
know if guidewire exchange can be an option. What should 
we do? 

 A. guidewire exchange
 B. no guidewire exchange 



CQ 7: What is the impact of guidewire exchange at the existing IVC site 
versus removal and replacement at a new site? Does the impact differ 
for patients with hemodialysis catheters or short-term catheters? 

Draft Recommendation:

• In situations where there are limited alternatives to secure 
vascular access, we suggest using guidewire exchange, for 
antimicrobial-impregnated catheter if available, with activity 

against the infecting organism (weak recommendation, very 
low quality of evidence). 

• The recommendation is the same regardless of device type 
(e.g., HD cath vs short-term CVC). 



CQ 7: What is the impact of guidewire exchange at the existing IVC site 
versus removal and replacement at a new site? Does the impact differ 
for patients with hemodialysis catheters or short-term catheters? 

Outcome Studies Number of patients Risk ratio (GE vs CR)

Mortality

Saleh 2017 (RCT in HD patients) 678 0.67 [0.19, 2.34]

Voiculescu 2021 (Fibrin sheath 
disruption, retrospective, no 
adjustment)

55 0.06 [0.00, 1.15]

Chaftari 2011 (retrospective cohort, 
cancer patients, AMC)

120 0.21 [0.01, 3.88]

In-hospital mortality 2 studies: Parbat 2013, Chaftari 2011 428 0.75 [0.37, 1.52]
ICU mortality Parbat 2013 (AST catheters) 308 0.69 [0.41, 1.17]

Recurrent infection

Chaftari 2011 120 0.18 [0.01, 3.12]

Saleh 2017 678 1.20 [0.37, 3.89]

Erbay 2006 73 1.25 [0.64, 2.42]

Voiculescu 2021 55 0.24 [0.07, 0.86]

Persistent bacteremia Chaftari 2011 120 1.33 [0.23, 7.66]

New infection Voiculescu 2021 55 1.43 [0.30, 6.81]

Local site infection Hou 2006 (retrospective, HD 
catheters)

36 1.44 [0.13, 15.34]

Mechanical failure Chaftari 2011 120 0.17 [0.02, 1.24]

Thrombosis Hou 2006 36 0.58 [0.43, 0.77]27



CQ 8: In patients with CRBSI who have had their IVC removed and are on 
appropriate antibiotic therapy, what is the impact of inserting a catheter 
before versus after blood cultures are negative on patient important 
outcomes? 

Draft Recommendation:

• In patients with CRBSI who have had their IVC removed and 
who are on antibiotic therapy, we suggest delaying IVC 
reinsertion until after blood cultures are confirmed to be 

sterile rather than reinsertion before blood cultures is 
confirmed to be sterile (weak recommendation, low quality 

evidence). 

Guidewire exchange failed - new catheter needed.
Timing of a new catheter insertion? 



Timing of reinsertion of a new CVC

HOWEVER,

• In patients with CRBSI who have had their IVC 
removed and who are on antibiotic therapy and 
clinically responding, and causative pathogen is 
not Candida spp, IVC reinsertion can be done if 
and when clinically indicated with close 
observation of the clinical status of the patient 
(weak recommendation, low quality evidence). 



Timing of reinsertion of a new CVC

and hemodynamic monitoring was more frequent reason for CVC
reinsertion in early than delayed reinsertion. However, chemo-
therapy and hemodialysis were more frequent reasons for CVC
reinsertion in delayed than early reinsertion.

Clinical outcomes

The clinical outcomes of patients with CRBSI who underwent
early, delayed, or no CVC reinsertion are summarized in

Figure 2. The rate of persistent CRBSI in the early CVC reinsertion
group was similar to that in the delayed CVC reinsertion group
(22.3% vs 17.9%; adjusted P > .99) but higher than that in the
no CVC reinsertion group (22.3% vs 7.5%; adjusted P = .002).
The 30-day mortality, complicated infection, and recurrence rates
did not differ among the 3 groups. In 109 patients with catheter-
related candidemia, there was a trend towards a higher rate of per-
sistent candidemia in the early reinsertion group compared with
the delayed CVC reinsertion group, but this difference did not

Table 2. Reason for Central Venous Catheter Placement of 316 Patients With CRBSI who Underwent Early, Delayed, or No CVC Reinsertion after CVC Removala

Characteristic
Early CVC

Reinsertion (n= 130)
Delayed CVC

Reinsertion (n= 39)
No CVC

Reinsertion (n= 147)

P Value

Overall
Early vs Delayed
CVC Reinsertionb

Early vs No
CVC Reinsertionb

Reason for initial CVC insertion

Total parenteral nutrition 69 (53.1) 15 (38.5) 87 (59.2) .07

Multiple intravenous medication 41 (31.5) 8 (20.5) 42 (28.6) .43

Hemodynamic monitoring 33 (25.4) 5 (12.8) 40 (27.2) .17

Inadequate peripheral venous access 24 (18.5) 7 (17.9) 23 (15.6) .83

Chemotherapy 12 (9.2) 8 (20.5) 22 (15.0) .13

Vasopressors 18 (13.8) 3 (7.7) 15 (10.2) .51

Hemodialysis 11 (8.5) 9 (23.1) 11 (7.5) .02 .07 >.99

Prolonged antimicrobial receipt 12 (9.2) 4 (10.3) 3 (2.1) .01 >.99 .04

Reason for reinsertion of new CVC

Total parenteral nutrition 82 (63.1) 11 (28.2) NA <.001

Multiple intravenous medication 32 (24.6) 4 (10.3) NA .07

Hemodynamic monitoring 35 (26.9) 2 (5.1) NA .003

Inadequate peripheral venous access 24 (18.5) 6 (15.4) NA .81

Chemotherapy 2 (1.5) 6 (15.4) NA .002

Vasopressors 23 (17.7) 2 (5.1) NA .07

Hemodialysis 12 (9.2) 10 (25.6) NA .01

Prolonged antimicrobial receipt 22 (16.9) 7 (17.9) NA >.99

Note. CRBSI, catheter-related bloodstream infection; CVC, central venous catheter; NA, not available.
aData are presented as no. (%) of patients, unless otherwise indicated.
bBonferroni-adjusted P values.

Fig. 2. The clinical outcomes of 316 patients with CRBSI who underwent early, delayed, or no CVC reinsertion. aPost hoc analysis with Bonferroni correction failed to
show a significant difference between the early and delayed reinsertion groups (adjusted P > .99) but revealed a significant difference between the early and no
reinsertion groups (adjusted P = .002).

Infection Control & Hospital Epidemiology 165
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• Retrospective cohort study of 316 adult patients with confirmed CRBSI 
who underwent CVC removal, comparing Early (< 3 days) vs delayed (> 
3 days) reinsertion 

• After controlling for several confounding factors, early CVC reinsertion 
was not associated with persistent CRBSI or 30-day mortality compared 
with delayed reinsertion



Follow-up Blood Culture in Gram-negative 
Bacteremia

Clinical impact of follow-up blood cultures 
in gram-negative bloodstream infections: 

A validation cohort

Joshua T. Thaden, Felicia Ruffin, Larry Park, Joshua B. Parsons, 
Vance G. Fowler Jr., and Stacey A. Maskarinec



Follow-up Blood Cultures (FUBC) in Gram-
negative Bacteremia are Controversial

FUBCs are controversial

PROS

Document clearance

Identify source control issues

Identify antibiotic issues

CONS

Contaminants

Increased work/cost

Extend hospital stay



FUBC may be associated with better mortality
Prior systematic review

Studies accounted for selection bias and immortal time bias

Thaden JT, et al. JAMA Netw Open 2022

• However, 
Studies accounted for selection bias and immortal time bias

Thaden JT, et al. JAMA Netw Open 2022 



Methods: Prospective cohort study at Duke
Methods

Clinical data from patients enrolled into the Duke 
Bloodstream Infection Biorepository (BSIB)

Prospectively-enrolled cohort of adult inpatients 
with monomicrobial gram-negative bloodstream 
infection at Duke

2015 - 2021

Exclusion criteria:

• Hospice

• Death w/in 24h 

of initial Bcx

• Neutropenia

Selection bias: à Propensity score-based outcome comparison (IPTW)

Immortal time bias: à Exclusion criteria; Sensitivity analysis
           (Exclude patients died <48h and <72h from index Cx)



FUBCs were associated with lower mortality

Unadjusted 
attributable and 
total mortality 

higher in patients 
without FUBCs

Unadjusted attributable and total mortality higher in 
patients without FUBCs 

Patient cohort

N=1291 
patients

n=279 (22%)
No FUBCs

n=1012 (78%)
FUBCs



Adjusted model of attributable mortality

HR 0.39 (95% CI 0.32-0.49)

FUBCs 
associated with 
decreased 
mortality

FUBCs were associated with lower mortality

• FUBCs associated with 

decreased mortality in 
adjusted model of attributable 
mortality 

• In sensitivity analysis, there 
remains significant difference



Reminder: Duration of ABX therapy for 
bacteremic UTI = 7 days

Per new cUTI guidelines panel member, Day 1 should be the 1st 
day of effective abx therapy, NOT the day of 1st negative Bcx

Index Bcx

Total 7 days

Total 9 days

Effective ABX started

↓

↓ ↓

2 days 7 days

FUBC



Questions?


