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Objectives

• Identify changes in multi-drug resistant organisms, antimicrobial utilization, and the 

yearly antibiogram at MLH

• Discuss antimicrobial order set updates/changes for inpatients

• C diff testing algorithm and testing parameters

• Updates to Susceptibility panels

• Discussion on new Sepsis overtreatment data and our antibiotic usage



• ESBL trending back down to 
normal for us year to year

• C. Diff and Hospital acquired 
C. Diff both have increased. 
Will need to follow trend and 
have continual education on 
testing criteria on admission 
and during hospitalization to 
avoid accumulating increased 
hospital acquired C. Diff

• Also, we are working with IT, 
Infection preventionist and the 
AMS team to help build out 
better messaging and ordering 
in EPIC for testing of C. Diff



• Of the hospital acquired c 
diff patients, toxin was 
negative for 3 of the 6 
patients who we had to 
claim as Hospital acquired C 
Diff

• Two of the hospital 
acquired C. Diff patients did 
not have their test drawn 
on day of ordering causing 
it to become a Hospital 
acquired event 

(ex- Ordered on day 2 of 
admission but drawn on day 3 
of admission)



Last 5 Years Antimicrobial Utilization 
(Inpatient/ER Data, excludes OIC)
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• Vancomycin use has 
continued to trend down 
from 2021

• Slight Increase in 
Carbapenems usage will 
need to monitor this on 
year-by-year basis

• Cefazolin use has 
decreased as well but 
would need to look at 
surgery output to 
determine this, as most 
surgical patients receive 
cefazolin by my 
monitoring



SAAR Values – Antibiotic Benchmarking
2024 Totals
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Narrow spectrum beta-lactam agents

PCU 

Antibacterial agents predominantly used for resistant Gram-positive infections (e.g., MRSA)

Broad spectrum antibacterial agents predominantly used for hospital-onset infections

Broad spectrum antibacterial agents predominantly used for community-acquired infections 

Antifungal agents predominantly used for invasive candidiasis 

ICU

Antibacterial agents predominantly used for resistant Gram-positive infections (e.g., MRSA)

Broad spectrum antibacterial agents predominantly used for hospital-onset infections

Broad spectrum antibacterial agents predominantly used for community-acquired infections

Antifungal agents predominantly used for invasive candidiasis

Antibacterial agents posing the highest risk for CDI

Antifungal agents predominantly used for invasive candidiasis 

Antibacterial agents posing the highest risk for CDI

Narrow spectrum beta-lactam agents 

Antibacterial agents posing the highest risk for CDI

Narrow spectrum beta-lactam agents 

MSO

Antibacterial agents predominantly used for resistant Gram-positive infections (e.g., MRSA) 

Broad spectrum antibacterial agents predominantly used for hospital-onset infections

Broad spectrum antibacterial agents predominantly used for community-acquired infections

• Most categories 
showing below 
predicted SAAR 
antibiotic usage of 
less than 1

• Only Antibacterial 
agents posing the 
highest risk for CDI is 
significantly above 1.

Two theories:
• Could be example of 

our increased use of 
carbapenems?

• Could also explain 
why we had an 
increase in C. Diff 
patients as well?



Key Antibiogram Statistics
• MSSA (non-urine source) %

2018: 53%

2019: 59%

2020: 69%

2021: 60%

2022: 68%

2023: 64%

2024: 67%

• E. coli ESBL (non-urine source) %

2018: 4%

2019: 3%

2020: 8%

2021: 2%

2022: 8%

2023: 12%

2024: 9%

• E. coli ESBL (urine source) %

2018: 5%

2019: 8%

2020: 7%

2021: 7%

2022: 6%

2023: 7%

2024: 5%
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• Consistent susceptibilities 
from previous years

• Of note FQs are still 
below 90% susceptibility 
so still not the best 
empiric option



• Consistent 
susceptibility 
profile year 
over year

• Oral agent 
wise 
nitrofurantoin 
is still best 
option 
although not 
indicated for 
pyelonephritis 
treatment just 
uncomplicated 
cysistis



Gram-negative Urinary Source
These can be found on internet 
shortcuts under Antibiograms and 
Antimicrobial Stewardship



Gram-negative Non-Urine Sources

These can be found on 
internet shortcuts under 
Antibiograms and 
Antimicrobial Stewardship



Gram-positive Urinary Source

These can be found on internet shortcuts under Antibiograms 
and Antimicrobial Stewardship



Gram-positive Non-Urine Sources



Antibiotic Related Policy Changes



Cefepime Alternative dosing regimen
-Many different dosing schemes for 
Cefepime

-Renal dosing caused issues as 
some providers renally dosed 
Cefepime on their on while others did 
not which caused issues in 
under/over dosing depending on the 
scenario.

-This dosing policy standardizes 
dosing uniformly across the board 
except for neutropenic fever will still 
have its own dosing regimen.

-This also ddopts similar regimen to 
Nebraska Medicine as well



New Zosyn Policy dose

• Changing out Zosyn dose from 
3.375g to 4.5g

• Change is based on MIC data for 
Gram negative organisms

• We will still continue with extended 
interval dosing so no change to 
frequency



Changing from Zosyn 3.375 g to 4.5 g data

-MIC of 8 mg/liter is about the same PTA 
(probability of target attainment)
-Major difference seen when MIC is 16 
mg/liter then PTA is 82% for 4.5g while only 
59% for 3.375g

https://pmc.ncbi.nlm.nih.gov/articles/PMC3421565/

https://pmc.ncbi.nlm.nih.gov/articles/PMC3421565/


Changing from Zosyn 3.375 g to 4.5 g data

https://www.sciencedirect.com/science/article/pii/S01492918
22004106

• Another study showing that 
at MIC of 16, the 4.5 g 
Zosyn achieves target 
attainment well above the 
3.375g Zosyn



C diff testing algorithm and testing parameters

• This is a good breakdown from Nebraska Medicine on criteria for testing for C diff on 
inpatients.

• Just one example, in the past year we have utilized a C diff test due to isolated 
leukocytosis without diarrhea so a fresher of these general testing rules can help 
avoid hospital acquired C diff patients.



C diff testing algorithm and testing parameters



C diff testing algorithm and testing parameters

Changes made to our C diff process
• Micro will only call if C diff PCR is positive, and 

Antigen and/or Toxin is positive as well on reflex

• We have added C diff Interpretation under the GI 

pathogen panel, C diff PCR and the Antigen/Toxin 

C diff kit for help

• Reminder the GI pathogen panel is under the Micro 

tab in Chart Review in EPIC

• Reminder the C diff Antigen and Toxin as well as 

the C diff by PCR test is located under the Labs tab 

in Chart review in EPIC



New Staphylococcus susceptibility

• Oxacillin is a surrogate 

marker for Cefazolin

• Added a comment below 

stating this to help 

alleviate confusion since 

cefazolin testing should 

not be on susceptibility 

results (CLIA/FDA rule)



Order set usage

• Please utilize when appropriate! They are hopefully very user friendly, helpful 
with dosing, duration and frequency when used for certain indications.

• Order sets/panels include
– Skin/soft tissue 

– COPD 

– Pneumonia 

– C. difficile

– Sepsis

• Please speak up if there are any recommendations for improvements or 
additions to the order sets you would like to see regarding antibiotics



Sepsis Overtreatment?



Sepsis Overtreatment?

• This article was cited in Beckers 
Hospital Review 

• 600 adults treated with MRSA and/or 
antipseudomonal agent across 7 
hospitals

• Authers concluded 1 in 3 most likely did 
not have a bacterial infection

• 4 in 5 of those with bacterial infections 
were treated with regimens broader 
than necessary in retrospect

• One of my biggest takeaways is that 1 
in 6 developed antibiotic associated 
complications. (resistance and/or 
adverse reactions)



Comparing our antibiotic usage across the state

• SAAR value comparing our 
Broad-Spectrum Hospital-
Onset Antibiotics across 
similar medium sized 
hospitals (26-150 beds) as 
well as all NE hospitals

• Identifying patient risk 
factors for MDROs and 
utilizing order sets for 
appropriate antibiotic and 
duration

• Provider discussion and de-
escalation from broad 
spectrum to narrow 
spectrum based on 
indication/culture/clinical 
picture



Comparing our antibiotic usage across the state

• SAAR values 
significantly lower than 
those across the state

• MRSA nasal PCR has 
helped in stopping 
MRSA coverage in 
suspected pneumonia 
patients

• Similar to BSHO, de-
escalation and 
discussion with 
providers



Summary Slide

• No major concerning trends noted in drug resistance
– ESBL rates normalized

– Hospital acquired C diff rates increased likely due to testing algorithm, increased testing and 
not ordering GI panels when diarrhea is present on admission.

– Susceptibilities to pseudomonas aeruginosa remains fairly consistent
• Likely don’t need to double cover pseudomonas in majority of cases with most antibiotics still above 

90% susceptibility and guidelines have moved away from double pseudomonas coverage in the 
majority of cases

• Of note, FQ is still below 90% susceptibility so empirically not the best option

• Inpatient antibiotic use remains reasonable looking at SAAR data and across similar 
hospitals
– Above SAAR value of 1 on a couple of areas in ICU patients

• Utilize order sets and panels when appropriate helps guide dose, duration and best 
antibiotic selection

• Broad Spectrum usage of antibiotics continues to be reasonable especially when 
compared to peers



Questions?

• Thank you

• Contact info

– Extension 6191

– Email: travis.scheuler@marylanning.org
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