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Welcome to the Antibiotic Resistance Fighter 
Pharmacist Curriculum!

• Your resistance fighter training:
oPart 1: Antimicrobial Stewardship 101 and Guidelines

oPart 2: Navigating the ADSP Website

oPart 3: Vancomycin Use and Dosing



Learning Objective Enabling Lesson Question Topic

Speak to the importance of 
antimicrobial stewardship

Resistance 101 / importance

What is stewardship?

Understand basics 
of infectious diseases

Micro background – activity (escape room?)

Interpreting MIC and susceptibilities

Apply Guidelines: UTI and BCID

UTI pathogens, Cascade

Empiric guideline (prospective audit & feedback), appropriate non-
guideline, de-escalation

Action contact prescriber, documentation (BCID navigator)

Competency: Pharmacists can use infectious diseases knowledge to practice antimicrobial 
stewardship in daily patient care

New Hire Competency 1: Micro and 
Antimicrobial Stewardship 101



• The goal of this competency is to standardize pharmacist 
antimicrobial stewardship baseline knowledge and advocacy across 
NM health system

• By the end of this you should be able to:
oAssess appropriateness of antimicrobial orders

oUse antimicrobial stewardship principles for optimal patient care

oConfidently apply system guidelines to patients with infectious diseases

Antimicrobial Stewardship 101 and 
ADSP Guidelines







Video – Impact of Antimicrobial Resistance

• Impact is much bigger than we think

• SMR will kill more people than Cancer by 2050

• This is a Global Risk

• Everyone should care about antimicrobial resistance

• What can you do?

ANTIMICROBIAL STEWARDSHIP

Video: US | The Impact of Antimicrobial Resistance (youtube.com)

https://www.youtube.com/watch?v=L6xNTpkQEzQ


The Goal of Antimicrobial Stewardship

The Goal!

• Slow the development of antimicrobial resistance

• Optimize antimicrobial use to achieve the best 
patient outcomes

• Avoid adverse effects such as renal toxicity, GI 
upset, and C. difficile infection

Not the goal

• Use the narrowest spectrum antimicrobial in 
every case

• Limit prescriber autonomy

• Cost savings just to save money

othough avoiding resistance and side effects often 
lead to cost savings



Right diagnosis

Right tests

Right source 
(+control)

Right

empiric agent

Right dose

Right duration

Right discharge

Right monitoring

Right

De-escalation

Right dose

The "Right” Way to Use Antibiotics

Empiric Phase Definitive Phase



Day to Day Antimicrobial Stewardship Activities of Pharmacists

1. Review appropriate local guidelines for antimicrobial orders. Assess risk factors and 
start patients on appropriate empiric therapy – reaching out to prescribers if empiric 
therapy is not appropriate

2. Assess antimicrobial allergies and reviewing a risk assessment for use of 1st line beta-
lactams vs. alternative agents

3. Reviewing culture results and recommending a narrower agent if appropriate

4. Recommending or switching intravenous therapy to oral options when patients have 
met criteria

5. Recommending appropriate durations of treatment based on the shortest appropriate 
duration for the indications

6. Adjusting antimicrobials based on organ dysfunction to minimize toxicity and optimize 
treatment

7. Monitoring for side effects of treatment and intervening if toxicity is suspected



A New Antibiotic Is Ordered
1. Check the indication on the order

2. Check available ADSP or local 
guidelines for appropriateness of the 
antibiotic choice for the indication

3. If not appropriate, contact the 
prescriber to make a recommendation 
for an alternative per the guideline

4. Check the renal function and adjust 
the dose if needed

5. Verify the order (if correct)

6. If appropriate for your site, document 
interventions in an I-Vent or in the 
ADSP navigator

4.

1.

ADSP Guidelines Availabile Here

https://adsp.nm.org/


Antimicrobial Stewardship Intervention Tips

• If you are recommending an antibiotic based on ADSP guidance, refer 
to rationale for guidelines if there is pushback
o For example: ceftriaxone is associated with higher risk of C. diff infection and 

selecting for ESBL resistance than cefazolin, though they have similar 
coverage of the most common UTI pathogens such as E. coli and Klebsiella. 
This is why ADSP guideline recommends cefazolin for UTIs if no history of 
resistance

o If you are or are not successful intervening on antimicrobials, document your 
intervention in an I-vent or using the ADSP navigator (NMH)

• It is important to maintain good prescriber relationships, if the order 
is safe and the prescriber feels strongly, it is ok to deviate from 
guidelines in some cases



The Most Common Infecting Bacterial Pathogens

E. coli, Klebsiella, Proteus,
Other Gram-negatives

Staphylococcus aureus
(MRSA and MSSA),
Streptococcus sp

Strep pneumoniae, 
Haemophilus influenzae, 
atypical bacteria

Streptococcus pneumoniae, Listeria 
monocytogenes, Haemophilus
influenzae

E. Coli and other Enterobacterales,
anaerobes

MeningitisPneumonia

Intra-abdominal infection (peritonitis, 
biliary tract = cholangitis or cholecystitis, 
diverticulitis, or appendicitis)

Osteomyelitis; Septic Joint

Pyelonephritis or cystitis



Empiric Therapy

Cefazolin

Vancomycin +/- (cefazolin 
OR ceftriaxone)

Ceftriaxone + 
azithromycin

Ceftriaxone + vancomycin
+/- ampicillin +/- acyclovir​

(Cefazolin OR ceftriaxone) 
+ metronidazole





MRSA and Pseudomonas Coverage Question – drag and drop

Covers MRSA

•Doxycycline

•Trim-sulfa

•Vancomycin

•Daptomycin

Covers Pseudomonas

•Meropenem

•Cefepime

•Pip-tazo

•Ciprofloxacin

Doxycycline, meropenem, ciprofloxacin, ceftriaxone, cefepime, vancomycin, 

cefazolin, daptomycin, ampicillin, pip-tazo, trim-sulfa

Antibiotics have different spectrum of activity. MRSA and Pseudomonas

are two pathogens that can be involved in hospital acquired

infections. It is important to know which antimicrobials cover these bacteria

• For example: patients with septic shock, MRSA and/or 

Pseudomonas often require coverage



What is an MIC?

•MIC = minimum inhibitory concentration

•Definition: The minimum concentration of antibiotic that prevents growth of bacteria

• Each pathogen and bacteria have MIC cutoffs, the numbers shouldn't be compared to each other.

o In the example below, both oxacillin with an MIC of 0.5 and trimethoprim-sulfamethoxazole with 
an MIC of ≤10 are susceptible with likely equal chance of treatment success

It is important to interpret susceptibilities correctly. The 

susceptibility results should be combined with risk of adverse

effects, organ function, severity of infection, and other patient

specific factors to choose the most optimal treatment regimen.



UTI Section
The treatment of urinary tract infections is a common reason patients are on 
antimicrobials.

This section will be an application of stewardship principles to the UTI indications.
• It is important to understand the difference between asymptomatic bacteria in the 

urine compared to infections that need treatment.
• The ADSP guideline recommended empiric and targeted treatment of UTI is also 

important to apply to patients on a daily basis to avoid unnecessary broad 
spectrum antibiotics



Symptoms of UTI or Pyelonephritis

UTI symptoms:

• New burning sensation during urination

• New increase in urgency of urination

• New frequent urination

• Suprapubic pain or tenderness

• Costovertebral angle pain or tenderness



Nicolle LE, et al. Clinical Practice Guideline for the Management of Asymptomatic Bacteriuria: 2019 Update by 
the IDSA. CID 2019; 68(10):e83-e110.



Gram Positive

Cocci

Staph aureus

Coag
negative

Staph

Streptococcus

Enterococcus

Gram Negative

Rods

E. coli

Klebsiella

Pseudomonas

Proteus

Acinetobacter

Stenotrophomonas

Typical Urinary Tract Infection Pathogens

Yeast

Candida

It is important to only cover for typical urinary pathogens in most cases to avoid unnecessary exposure to toxic 
or broad antibiotics when not needed



Automatic Enterobacterales Cascade Susceptibility Reporting

• For urine cultures with Enterobacterales spp. (e.g., E. coli, Klebsiella spp., Proteus spp.), 
only first-line antibiotic susceptibilities will be shown if susceptible: cefazolin, 
ampicillin, nitrofurantoin, and TMP-SMX.
• If resistance detected to any of the following: cefazolin, ceftriaxone, piperacillin-tazobactam, ceftazidime, 

cefepime, or meropenem, then the full susceptibility report will be automatically displayed in EPIC

Enterobacterales 
(e.g., E. coli, 
Klebsiella, 
Proteus)

Resistant to 
cefazolin?

System will automatically 
report all susceptibilities

Resistant to ceftriaxone, 
ceftazidime, 

cefepime, pip-tazo, or 
meropenem?

System will automatically 
report all susceptibilities

System will automatically 
report only cefazolin, 

ampicillin, nitrofurantoin, and 
TMP-SMX susceptibilities

No

Yes

No

Yes

It is important to understand the full 
susceptibilities will automatically report if 
cefazolin or any broader beta-lactam is resistant



PK/PD Considerations for Enterococcus in the urine

• Amoxicillin: 60-70% renally eliminated within 4h after dose

• Β-lactams exhibit time-dependent killing with goal 50% T>MIC
• Median ampicillin MIC in E. faecium ~256 µg/mL with very small proportion exceeding 

1000 µg/mL

• 500 mg dose of amoxicillin are expected to produce urine concentrations 
>1,000 μg/mL that exceed MIC of nearly all amp-R enterococcal urinary 
pathogens for at least 4h if normal renal function

Richey et al. Fed Pract. 2015;32(6):20-23.

Bunnell et al. AJHP. 2022;79(13):1056-1065.

It is important to use narrow and safe agents such as amoxicillin 
or nitrofurantoin for Enterococcal cystitis to limit subsequent 
resistance and adverse effects



Enterococcus spp. Reporting
• Due to 100% susceptibility of ampicillin and nitrofurantoin in urine, these are the 

only antibiotics that will have susceptibility displayed for E. faecalis

• Comment added to all Enterococcus isolates in urine:



Infection Treatment Order Set in EPIC

Asymptomatic bacteriuria: no treatment
(except pregnant, urologic procedure, or kidney transplant in past month)

Cystitis
• Oral: nitrofurantoin, cephalexin, TMP/SMX
• IV: cefazolin
• Allergy: nitrofurantoin, TMP/SMX, or IV aztreonam

Cystitis with catheter
• Oral: cephalexin, TMP/SMX
• IV: cefazolin

• History of resistance: Ceftriaxone
• Allergy: TMP/SMX, ciprofloxacin, or IV aztreonam

Pyelonephritis
• IV: cefazolin

• History of resistance: Ceftriaxone
• Allergy: IV aztreonam
• Oral step-down: cephalexin, TMP/SMX, ciprofloxacin



Rationale for 1st Line Cefazolin

E. coli, Klebsiella, and Proteus urinary 
susceptibility at Northwestern medicine:

Ceftriaxone: 84-99%

Cefazolin: 83-95%

Ceftriaxone Cefazolin

Slimings. JAC 2014: Antibiotics and hospital-acquired Clostridium difficile infection: update of systematic review and 
meta-analysis | Journal of Antimicrobial Chemotherapy | Oxford Academic (oup.com)

Cefazolin and cephalexin

(1st generation cephalosporins)

Odds ratio 3.2

No significant
increased risk

Risk of C. difficile:
Ceftriaxone, cefpodoxime

(3rd generation cephalosporins)

https://academic.oup.com/jac/article/69/4/881/705659


Appropriate Non-First Line Situations

NM System UTI guidance

* Exceptions:
• If one of past 1-2 urine isolates in the last 6-12 

months require coverage
• If another indication such as pneumonia or febrile 

neutropenia are being covered
•Targeting a pathogen that requires a non-guideline 

directed antibiotic
•For guidance on allergies to first line medications, 

please see ADSP Allergy Page

https://adsp.nm.org/uploads/1/4/3/0/143064172/nm_adsp_urinary_tract_infections___asymptomatic_bacteruria_guidance.pdf
https://adsp.nm.org/allergy-resources.html


IV to Oral Transition

• NM System IV to PO 
guidance document gives 
criteria and guidance on 
switching antimicrobials 
from IV to PO formulations.

• Quicker transition to oral 
therapy can:
odecrease length of stay and
o gives clinicians time to 

observe how the patient will 
do on their home regimen 
before discharge

NM System IV to PO Policy

https://adsp.nm.org/uploads/1/4/3/0/143064172/iv_to_po_abx_table.pdf


Duration of Therapy

• Cystitis
o5 days of β-lactam or nitrofurantoin therapy generally appropriate

o Trimethoprim-sulfamethoxazole therapy as little as 3-5 days

• Pyelonephritis
o Infection treatment order set is set to 7 days

oMeta-analysis that showed that 7 days of treatment for acute pyelonephritis 
is equivalent to longer treatment durations



Documentation

• Pharmacist should be 
screening each antimicrobial 
order for UTI based on 
guidance document

• Document interventions in 
either the ADSP Navigator 
(NMH) or using I-vent (other 
NM sites)



Blood Stream Infections and 
Rapid Blood Culture Identification
(BCID)



Introduction to BCID

• BCID = blood culture identification

• Within 1-2 hours after a Gram-stain turns positive, the identification and many 
common resistance genes result (saving 1-2 days from traditional culture)

• Getting patients onto optimal therapy quickly can improve patient outcomes such as 
length of stay and potentially mortality if uncovered for a serious infection

• Accuracy: during the 2-3 years of selected data while CDH and NMH have been 
performing BCID

oMSSA was concordant with culture and susceptibilities 99.6% of the time
(255/256) = only 1 missed mec gene

o In post-marketing studies, accuracy is >95%, ranges depending on the target



Interpretation of Results

Resistance genes

Spp. = species. For example:

• Staphylococcus spp. Will flag for any 
Staphylococcus including S. aureus

• Enterobacterales group will also flag for 
any Enterobacterales including E. coli, 
Klebsiella, and Proteus

Most common ESBL gene

CRE genes

MRSA

CRE genes

CRE gene

VRE

CRE = Carbapenem Resistant Enterobacterales VRE = Vancomycin resistant Enterococcus



Blood culture 
collected

Empiric antibiotics 
started

24 hours:

Bottle has growth, 
lab does gram stain, 

places on Biofire
machine

2 hours later:

Biofire result 
uploads into 

the chart

24/7:
Clinical Pharmacist reviews in basket, makes

recommendations, and fills out navigator

Optimal 
Therapy!

Pharmacist Workflow



In Basket Result – Review Results
Check the In Basket several 

times per shift for new results



• Uncovered pathogen/Drug Bug 
mismatch 
o (caution to review risk factors 

before 
recommending vancomycin for 
single positive S. epidermidis or 
Staph species contaminants, see 
guideline)

• Complex patient or restricted agent 
requiring ID consult

• Unnecessary antimicrobial causing 
increased risk of adverse event

• De-escalation opportunity
• IV to PO recommendation

• On recommended therapy
• Complex patient actively followed by 

ID Consult on optimal therapy

Must reach out to provider: Consider reaching out to provider: No need to reach out to provider:

Actions Based On Biofire Result

High priority pathogens to review 
carefully and likely intervene:
• Staphylococcus aureus
• Pseudomonas
• Candida
• Gram-negative resistance genes

Straightforward, high-value stewardship 
interventions:
• D/c vancomycin for single positive 

Staphylococcus epidermidis or 
Staphylococcus species in patients 
without guidance listed risk factors

• Cefepime or pip-tazo de-escalation for 
urinary source Gram-negatives as 
recommended in the guidance 
document

Examples:
• De-escalation opportunity: E. coli

bacteremia from an intra-abdominal 
source on pip-tazo

• MRSA bacteremia on vancomycin
• Gram-negative resistance genes 

detected and on ID consult and 
appropriate empiric coverage



Documentation: 
Clinical 

Pharmacist or 
ADSP Navigator

The most important 
buttons to click are
"Rapid diagnostics"

AND
"Biofire Blood"



Thank you! Please let 
us know if you have 

questions or comments

If you haven't filled out the competency 
survey, please fill out here: Stewardship 
101 Competency Survey

Meet your local and system ADSP 
team members here: Meet Our Team 
(nm.org)

For general ADSP question or 
comments, email your local ADSP 
leader or adsp@nm.org

https://forms.office.com/r/8Tm3sZ4z3u
https://adsp.nm.org/meet-our-team.html
mailto:adsp@nm.org

