
MDPQC Neonatal Antibiotic Stewardship Education Toolkit



This education toolkit is meant to be used for independent study by healthcare providers, 

and/or for a team leader to present.

The toolkit is divided into chapters. Each chapter gives a high-level overview of its topic area, 

and users may wish to review one chapter individually at a time instead of the full toolkit at 

once.

MDPQC recommends:

• Healthcare providers review the chapters on Antibiotic Stewardship Basics, Implementing 

Antibiotic Stewardship, Neonatal Sepsis, and the EOS Calculator

• Team leaders review the chapters on Interpreting Data and Program Sustainability

MDPQC has created optional learning checks for each chapter that can be used by hospitals to 

track completion of training, which are linked at the end of each chapter.

Using This Toolkit



The objectives of this toolkit are:

• To help implement antibiotic stewardship in a hospital that either 

has no antibiotic stewardship in their neonatal units or is looking to 

improve their antibiotic stewardship program.

• To explain the implementation of antibiotic stewardship, the 

appropriate use of antibiotics based on current literature, 

appropriate use of neonatal early-onset sepsis calculator and 

implementation, and strategies for benchmarking and sustaining a 

program.

Objectives



• Antibiotic Stewardship Basics

• Neonatal Sepsis

• Implementing Antibiotic Stewardship

• EOS Calculator

• Interpreting Data

• Program Sustainability

Table of Contents



1. MDPQC: Maryland Perinatal-Neonatal 

Quality Collaborative

2. AAP: American Academy of Pediatrics

3. Abx: Antibiotics

4. ANC: Absolute Neutrophil Count

5. CDC: Centers for Disease Control and 

Prevention

6. CFU: Colony-Forming Units

7. CMS: Centers for Medicare and Medicaid 

Services

8. CRP: C-Reactive Protein

9. CSF: Cerebrospinal Fluid

10. ECMO:  extracorporeal membrane 

oxygenation – one reference on slide 79

11. EHR: Electronic Health Record

12. EMR: Electronic Medical Record

13. EOS: Early-Onset Sepsis

14. ESBL: Extended-Spectrum Beta Lactams

15. FT: Full-Term

16. GBS: Group-B Streptococcus

17. GN: Gram-negative

18. GP: Gram-positive

19. HFNC: High Flow Nasal Cannula

20. HIE: Hypoxic Ischemic Encephalopathy

21. HOL: Hour of Life

22. HR: Heart Rate

23. I/T: Immature to Total neutrophil ratio

24. LOS: Late Onset Sepsis

25. MRSA: Methicillin-Resistant Staphylococcus 

aureus

26. MSAF: Meconium-Stained Amniotic Fluid

27. MSSA: Methicillin-Susceptible 

Staphylococcus aureus

28. NCPAP: Nasal Continuous Positive Airway 

Pressure

29. NICU: Neonatal Intensive Care Unit

30. NPV: Negative Predictive Value

31. PMA: Post-Menstrual Age

32. PPV: Positive Predictive Value

33. PTX: Pneumothorax

34. Q8H: designates a frequency, in this case 

“every 8 hours”

35. ROM: Rupture of Membranes

36. RR: Respiratory Rate

37. SCN: Specialty Care Nursery

38. WBC: White Blood Cell

List of Acronyms



Antibiotic Stewardship Basics



After viewing this chapter, participants should:

1. Understand the purpose of antibiotic stewardship.

2. Recognize side effects from antibiotics.

3. Identify the basic principles for implementing antibiotic stewardship.

Objectives



• Coordinated interventions designed to improve and measure 

appropriate use of antibiotics by promoting the selection of optimal 

antibiotic drug regimen, dose, duration of therapy, and route of 

administration.1

• Coordinated program that promotes the appropriate use of antibiotics, 

improves patient outcomes, reduces antibiotic resistance, and 

decreases the spread of infections caused by multidrug-resistant 

organisms. 2

What is Antibiotic Stewardship?

1. Policy Statement on Antimicrobial Stewardship by the Society for Healthcare Epidemiology of 

America (SHEA), the Infectious Diseases Society of America (IDSA), and the Pediatric Infectious 

Disease Society (PIDS): https://www.jstor.org/stable/10.1086/665010

2. http://www.apic.org/Professional-Practice/Practice-Resources/Antimicrobial-Stewardship

https://www.jstor.org/stable/10.1086/665010
http://www.apic.org/Professional-Practice/Practice-Resources/Antimicrobial-Stewardship


Goals of Antibiotic Stewardship

Optimize Patient 

Safety

Reduce 

Resistance

Decrease/Control 

Costs



Antimicrobials are the most commonly prescribed drugs in the NICU

~32-45% of all newborn infants receive antibiotics in the hospital

Hospitals benefit from antibiotic stewardship!

➢ Decreased length of stay

➢ Decreased healthcare utilization

➢ Decreased antibiotic use

➢ Reduced financial costs

Selling Points

https://pediatrics.aappublications.org/content/142/6/e20182894.long

https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00007-9/fulltext

https://pubmed.ncbi.nlm.nih.gov/31897840/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7848759/

https://pediatrics.aappublications.org/content/142/6/e20182894.long
https://pubmed.ncbi.nlm.nih.gov/31897840/
https://pubmed.ncbi.nlm.nih.gov/31897840/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7848759/


• Delayed breastfeeding due to 

separation of mom and baby

• Necrotizing enterocolitis

• Late-onset sepsis

• Invasive candidiasis

• Increased antimicrobial resistance

• Abnormal microbiota

• Bronchopulmonary dysplasia

• Retinopathy of prematurity

• Death

Antibiotic Side Effects – short term

Use of antibiotics in infancy has been associated with 
adverse outcomes such as:

https://pediatrics.aappublications.org/content/142/6/e20182894.long
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3285418/

https://pubmed.ncbi.nlm.nih.gov/21784435/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2760222/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7848759/

https://pediatrics.aappublications.org/content/142/6/e20182894.long
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3285418/
https://pubmed.ncbi.nlm.nih.gov/21784435/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2760222/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7848759/


• Wheezing/Asthma

• Food allergies

• Inflammatory bowel disease

• Childhood obesity

• Neurodevelopment/attention problems

Antibiotic Side Effects – long term

Use of antibiotics in infancy has been associated with 
increased risks of later childhood health problems such as:

https://pediatrics.aappublications.org/content/142/6/e20182894.long

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4845665/
https://pubmed.ncbi.nlm.nih.gov/30671945/

https://pediatrics.aappublications.org/content/142/6/e20182894.long
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4845665/
https://pubmed.ncbi.nlm.nih.gov/30671945/


It’s not just about “no antibiotics”

Prescribers should aim to optimize the 4 D’s of 
antimicrobial therapy:

1. Drug – choose the right drug

2. Dose – use the right dose

3. Duration of therapy – select the shortest 

possible time frame needed

4. De-escalation – narrow the spectrum, 

target the specific pathogen

Joseph J, Rodvold KA. The role of carbapenems in the treatment of severe nosocomial 

respiratory tract infections. Expert Opin Pharmacother. 2008;9(4):561-575



Antibiotic Stewardship in the NICU/Nursery
Principles and Strategies

Principles Example Strategies

Accurate diagnosis of infections/risk prior to 

starting antibiotics

Neonatal early onset sepsis calculator helps with this 
decision-making

Choosing the right drug
Empiric treatment based on epidemiological and 
microbiological data of the NICU/SCN

Reassessment of antibiotics after additional clinical 

and culture data become available
Antibiotic time-out/Automatic stop orders

Dosage and monitoring of antimicrobial levels Follow national and facility prescribing guidelines

Develop an antibiotic stewardship team

➢ “Antibiotic rounding” to optimize use
➢ Track antibiotic prescribing, impact of 

interventions, outcomes



What is MDPQC trying to accomplish?

The goals of the MDPQC Neonatal Antibiotic Stewardship Initiative are:

Reduce the number 

of babies receiving 

sepsis work-ups, 

which leads to 

exposure to 

unnecessary 

antibiotics, and 

separation from 

mothers with the 

potential for delayed 

bonding and 

breastfeeding.

Decrease the 

duration of antibiotic 

use through 

automated 

processes.

Quantify antibiotic 

usage amongst 

Maryland’s newborns 

admitted to special 

care nurseries or 

NICUs.

Provide support to 

nurseries on 

antibiotic decision-

making prior to 

transfer to a higher 

level of care.

Provide all 

participating 

hospitals an 

opportunity to 

compare antibiotic 

prescribing policies 

and rates, 

benchmarked 

against the state and 

other facilities.



MDPQC Neonatal 
Antibiotic 

Stewardship Bundle



OPTIONAL: After finishing this chapter, please complete the knowledge 

check so that your participation can be recorded for your hospital’s 

records:

Click here for knowledge check

If you choose to complete this knowledge check, information will be sent 

to MDPQC and may be shared with your hospital. You will receive a 

completion certificate if you complete the knowledge check for all 6 

chapters and receive a score of >80%.

Knowledge Check

https://forms.office.com/Pages/ResponsePage.aspx?id=D4150uKfrE698WbJiQNCyUZQYiqhwmVJlu96QugK4vZURE5KQUxOR0lCMVJXVUhET1ZOSlRKUEIyRS4u


• Antibiotic Stewardship Basics

• Neonatal Sepsis

• Implementing Antibiotic Stewardship

• EOS Calculator

• Interpreting Data

• Program Sustainability
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Neonatal Sepsis



Objectives

After viewing this chapter, participants should:

1. Compare key characteristics of EOS and LOS to identify differences in definition, 

methods of transmission, and common causative organisms

2. Explain the rationale behind the use of common antibiotics for neonatal sepsis, 

specifically in terms of their spectrum of activity and synergistic effects

3. Understand the concepts of time and concentration-dependent bactericidal activity as 

related to optimal dosing regimen considerations



Neonatal Sepsis

• Clinical syndrome in an infant 28 days of life or younger, manifested by systemic signs of 
infection and isolation of a bacterial pathogen from the bloodstream

• Low incidence of culture proven neonatal sepsis in the US 

• Early signs of sepsis are non-specific

• Order diagnostic studies & initiate treatment

• High mortality due to untreated sepsis 

• Most clinicians will treat while awaiting results

Puopolo KM, et al. Pediatrics. 2018;142(6):e20182894
Cohen-Wolkowiez M, et al. Pediatr Infect Dis J. 2009;28(12):1052-1056



Classification of Neonatal Sepsis

Early Onset 
Sepsis

Symptom onset before 3 days of life

Vertical transmission

- Ascending amniotic fluid infection

- Birth canal colonization

- Common pathogens: GBS, E.coli

- Listeria monocytogenes

- Haemophilus influenzae

Late Onset 
Sepsis

Symptom onset > 3 days of life

Exposure to pathogens during NICU stay

- Mechanical ventilation

- Presence of IV lines

- Recent procedures

- Coagulase-negative staphylococcus

- MRSA

-GBS

- Pseudomonas aeruginosa

- E.coli

Puopolo KM, et al. Pediatrics. 2018;142(6):e20182894
Cohen-Wolkowiez M, et al. Pediatr Infect Dis J. 2009;28(12):1052-1056



Treatment of Neonatal Sepsis
Antibiotics



Ampicillin
• Beta-lactam antibiotic (penicillin-derivative)

• First line agent for EOS 
• In combination with gentamicin for broad coverage and synergistic effects

• May be considered for LOS as targeted therapy for susceptible organisms

Mechanism of Action Inhibits cell wall formation of bacteria, leading to bacterial death (bactericidal)

Spectrum of Activity • GBS
• Listeria
• Few strains of Haemophilus influenzae & E.coli

• Increasing resistance concern

Dosing Varies per age and indication (see next slide)

Duration Rule-out period 24-36 hours
Treatment
• Bacteremia: 10 days
• Meningitis: 14 days
• Longer durations may be necessary for prolonged or complicated courses

Puopolo KM, et al. Pediatrics. 2019;144(2):e20191881



Ampicillin
SAMPLE Policy. May be different by institution.

• GBS bacteremia

• GBS meningitis

Gestational 
Age

Postnatal age

< 7 days > 7 days

< 34 weeks 50 mg/kg Q12H 75 mg/kg Q12H

> 34 weeks 50 mg/kg Q8H 50 mg/kg Q8H

Postnatal age Dosage

< 7 days 100 mg/kg Q8H

> 7 days 75 mg/kg Q6H

Frequency of administration matters

Time-dependent bactericidal activity
• Maximize effects by maintaining drug 

concentrations above a certain level (MIC -
Minimum Inhibitory Concentration) for longer 
periods of time

• Rationale for continuous infusion in other 
populations and severe infections

• Dosing recommendations based on changes in 
renal function in neonates

Puopolo KM, et al. Pediatrics. 2019;144(2):e20191881
Ampicillin in: NeoFax®



Gentamicin

Puopolo KM, et al. Pediatrics. 2019;144(2):e20191881

• Aminoglycoside

• Preferred first line agent for EOS  
• In combination with ampicillin for broad coverage and synergistic effects

• May be considered for LOS as targeted therapy for susceptible organisms

Mechanism of Action Inhibits bacterial protein synthesis (bacteriostatic)

Spectrum of Activity Gram-negative organisms
• E.coli
• Pseudomonas species
• Klebsiella species

Dosing Varies per age, indication, and dosing strategy (see next slide)

Duration Rule-out period 24-36 hours
Treatment
• Bacteremia: 10 days
• Meningitis: 14 days
• Longer durations may be necessary for prolonged or complicated courses

Gentamicin in: NeoFax®



Gentamicin

• Standard dosing

• Extended interval dosing
• 5 mg/kg Q36H

PMA
(weeks)

Postnatal age
(days)

Dose
(mg/kg)

Interval
(hours)

≤29
0 to 7

8 to 28
≥29

5
4
4

48
36
24

30 to 34
0 to 7

≥8
4.5
4

36
24

≥35 ALL 4 24

Concentration-dependent bacteriostatic activity
• Maximize effects by achieving a high peak concentration 

above MIC after administration
• Rationale for larger doses given less frequently
• Dosing recommendations based on changes in renal 

function in neonates

El-Chaar GM, et al. J Perinatol. 2016;36(8):660-665

Gentamicin in: NeoFax®
Rao SC, et al. Cochrane Database Syst Rev. 2016;12(12):CD005091

SAMPLE Policy. May be different by institution.



Ampicillin and Gentamicin Synergy

Gram-positive organism Gram-positive organism

ribosome

gentamicin

• Gentamicin is unable to penetrate the thick 
peptidoglycan layer of gram-positive organisms in 
order to reach its target site (ribosome)

• Bacteria continues to survive

• When used with an agent that disrupts the cell 
wall (eg, beta-lactams or vancomycin), gentamicin
can freely move into the cell and attach to its 
target site, preventing bacterial protein synthesis

• Cell death follows

Cell wall agent (e.g., ampicillin)



Special Circumstances
Circumstance Suggested Regimen Clinical Pearls

Meningitis (early-onset) Ampicillin + gentamicin + cephalosporin
(ceftazidime, cefepime)

• Duration of therapy typically 14-21 days

Meningitis (late-onset or ampicillin-
resistant organism)

Vancomycin + gentamicin + cephalosporin
(ceftazidime, cefepime)

MRSA infections Vancomycin • ↑ nephrotoxicity risk with gentamicin

MSSA infections Nafcillin
Oxacillin

• May consider as 1st line for LOS in units with low 
MRSA prevalence or based on screening practices

• Use for de-escalation or targeted therapy if 
vancomycin initially used

Gastrointestinal infections requiring 
anaerobic coverage

Ampicillin + gentamicin + metronidazole
Piperacillin/Tazobactam + gentamicin
Vancomycin + Piperacillin/Tazobactam
Piperacillin/Tazobactam monotherapy

• Duration of therapy typically 10-14 days
• Selection of empiric regimen depends on unit-

specific prevalence and resistance trends

Multi-drug resistant organisms
(eg, ESBL enterobacteriaceae) 

Meropenem • Also covers anaerobes (i.e., can be used for GI 
infections)

• Can be used as monotherapy or with vancomycin if 
MRSA is a concern



Summary: Bugs and Drugs
Penicillins Cephalosporins C A G O
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Gram Positive

GBS ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

L. monocytogenes ✓ ✓

MSSA ✓ ✓ ✓ ✓ ✓ ✓ ✓

MRSA ✓

Gram Negative

E. coli ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Klebsiella sp. ✓ ✓ ✓ ✓ ✓ ✓ ✓

H. influenzae ✓ ✓ ✓ ✓ ✓ ✓

P. aeruginosa ✓ ✓ ✓ ✓ ✓

Anaerobes (B. fragilis) ✓ ✓ ✓

C – Carbapenem
A – Aminoglycoside
G – Glycopeptide
O - Other 
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OPTIONAL: After finishing this chapter, please complete the knowledge 

check so that your participation can be recorded for your hospital’s 
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Implementing Antibiotic Stewardship



After viewing this chapter, participants should:

1. Recognize the role, optimal use, and limitations of the commonly used 

laboratory studies for the diagnosis of neonatal sepsis.

2. Introduce new strategies for antimicrobial stewardship, including "time 

out", and "automatic stop orders".

3. Re-examine the current approaches for "sustained improvements" in 

implementing antimicrobial stewardship. 

Objectives



AAP Clinical Report Recommendations, 2018

• Birth centers should develop locally tailored guidelines

• Risk stratification:
• Categorical algorithms 
• Multivariate risk assessment (Sepsis Risk Calculator) 
• Serial physical exams

• Use properly collected blood or CSF cultures to diagnose sepsis

• Ampicillin and gentamicin as first line empirical antibiotics for 
early-onset sepsis

• Stop antibiotics at 36-48 hours with negative cultures, unless 
there is clear evidence of site-specific infection



Priority interventions

• Development of locally tailored antimicrobial guidelines for 
EOS risk assessment and clinical management
• Reference slides on neonatal sepsis

• Standardize laboratory assessment for diagnosis of infection

• Standardize empiric abx dosing/frequency 

• Standardize empiric abx duration with negative blood and CSF 
cultures



Antimicrobial Guidelines 

• The right drug (optimal 
antibiotics) based on 
population and pathology
• Full and late preterm vs. preterm 

neonates

• Early vs. late onset sepsis

• Community vs. nosocomial 
infections

• Define pneumonia, urinary tract 
infection, surgical conditions, etc. 

• Define criteria
• Initiating antibiotics

• Duration of antibiotics in the 
absence of a positive culture 
• Antibiotic time-out/Automatic stop 

orders

• Indications for continuing 
empiric antibiotics



Adjunct Tests for Sepsis: 
White blood count (WBC) with differential

• Timing of sample significantly 
influences normal range 
(Manroe ranges)

Manroe ranges for Neutrophils

• Very poor Positive Predictive Value 
(PPV), due to low incidence

• Can not be used to diagnose sepsis



Adjunct Tests for Sepsis: 
White blood count (WBC) with differential

• Collection timeline
• Minimal to no value when obtained at birth (very poor PPV. 

Recommend postponing collection)

• 1st sample at 6-12 hours; 

• If desired, repeat at 24-36 hours

• However, none of the WBC components (total count, I/T, 
ANC)
perform well in predicting EOS and cannot be used reliably to 
diagnose sepsis. (see previous slide)

Pediatric clinics of North America 62, 491–508 (2015).

Pediatrics 142, e20182894 (2018)



Adjunct Tests for Sepsis: 
Markers of Inflammation (Procalcitonin, CRP)

Procalcitonin concentrations increase naturally over the first 24 
to 36 hours after birth

C-Reactive Protein (CRP) and procalcitonin both increase in 
response to a variety of inflammatory conditions 
(chorioamnionitis, prolonged ROM, MSAF, PTX, etc.)

CRP: very poor sensitivity and specificity to predict EOS

Serially normal CRP at 24 & 48 HOL, has good Negative 
Predictive Value (NPV) to rule out infection in FT infants

Serial CRP can used to monitor response to treatment among 
infants with known sepsis



Blood culture technique

• Up to a quarter of neonates with 
sepsis, might have low-colony-
count bacteremia (< 4 CFU/ml)

• Important to optimize the 
volume of blood used for 
detection of neonatal bacteremia

• Inoculating 1-2 mL of blood into 
the culture media increases 
microorganism recovery Inoculating > 1 ml of blood in a single vial can significantly 

improve the sensitivity of the culture technique. 

J Pediatrics 129, 275–278 (1996).



Duration of antibiotics

• The use of the automated blood culture system has led to 
earlier detection of microorganisms 

• In a study of >9,200 neonates, 
• 99% of the 149 GN bacteria were detected by 24 hours (The 1 

remaining bacteria detected at 26 hours)

• 100% of 48 cases of EOS were detected by 36 HOL (GN + GP)

• Potential strategy:
• EOS: stopping abx by 24-36 HOL if clinically asymptomatic

• LOS: risk of slow-growing microorganisms (S. epidermis). Limit abx to 
only the GP beyond 24 hours and stop completely by 48 hours.

Pediatrics 142, e20182894 (2018)



Antibiotic time-out/Automatic stop orders

• Electronic Health Records (EHR) as a tool to prevent inadvertent 
prolonged duration of therapy
• Encourage clinicians to actively drive the decision to continue 

antibiotics and reduce unnecessary antibiotic use

• “Time out”: examine clinical, culture and other lab evaluation at 
24-36 hours of abx.

• “Automatic stop orders”: A level 3 NICU in Wisconsin, decreased 
total abx doses per patient by 35%, and reduced the use of 
Vancomycin (a prime target for abx stewardship) by 66% by 
excluding it from the admission order set. 

J Pediatric Infect Dis Soc 8, 310–316 (2018)



“Sustained improvements”

• Frequent audits and feedback (quarterly)

• Use of plan-do-study-act cycles

• Standardization of practices through development of written 
guidelines

• Participation in quality collaboratives, such as the MDPQC to 
benchmark against statewide data
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The Neonatal Early 
Onset Sepsis Calculator
What It is and How to Use It



After viewing this chapter, participants should:

1. Be familiarized with the use of the Early Onset Sepsis Calculator

a. Review of input parameters

b. Example of output

2. Increase their understanding of how to utilize calculator results

a. Briefly show how clinical status modulates results

b. Detail the three different clinical scenarios

3. Demonstrate a clinical management example in order to help institutions 

adopt the calculator into current workflows.

Objectives



The Calculator:

Developed to help guide clinical decision making for 
infants exposed to a group of risk factors that may 
indicate the need for evaluation and/or treatment of 
early onset sepsis.

• Created using a multivariate analysis by the Kaiser Permanente 
group; published results in 2014

• Observation-based risk assessment tool

• Uses structured serial examinations to help determine changing 
risk

The GOAL of the calculator in clinical practice is to 
help identify those infants at highest risk for early 
onset sepsis while reducing the overall number of 
infants who receive empiric antibiotics.



The Calculator: Initial Data Input

• Access to the calculator may exist in your 
EMR

• Some versions of EPIC and Cerner have 
it prebuilt

• If not, it is open source and can be 
found at:

• https://neonatalsepsiscalculator.kaiser
permanente.org

• Your center has the option of determining 
institutional early onset sepsis risk or you 
can choose to use the CDC's overall 
incidence.

https://neonatalsepsiscalculator.kaiserpermanente.org/


Calculator: Incidence of Early-Onset Sepsis

✓MDPQC Recommends selecting the CDC National incidence of 
0.5/1000

You can calculate for your own institution:

# cases early-onset sepsis / total # live births X 1000

➢ Include babies ≥35 weeks gestational age

➢ Recommend running a report for all positive cultures within 72 
hours from birth

➢When calculating, use multiple years of historical data to 
correct for yearly variability (e.g., 5 years)



The Calculator: 
Initial Data Input

• Select all the appropriate maternal 
risk factors, and input into the 
calculator within 1 hour of birth:
• Incidence of early onset sepsis
• Gestational age (in weeks and 

days)
• Use is for infants ≥ 35 weeks

• Highest maternal temperature 
(choose Fahrenheit or Celsius)

• Rupture of membrane duration 
(closest number of hours)

• GBS status (negative, positive or 
unknown)

• Antibiotics given to mother (4 
options to choose)



The Calculator: 
Output
• Based on the risk factors, the calculator 

will provide a number:
• The risk of early onset sepsis per 1000 

births

• This number will be adjusted by the 
clinical appearance of the infant:
• The calculator provides clinical courses of 

action based on the overall risk 
modulated by the infant's clinical 
appearance at the time of evaluation.

• It is important to allow for transition 
prior to determining the need for a 
sepsis work up and possible antibiotics.



The 
Calculator: 

Clinical 
Appearance

*Allow for transition



The 
Calculator: 
Newborn Care 
Protocol 
Example 

Newborn management example from the Colorado Perinatal Care 
Quality Collaborative – SAMPLE POLICY

• Routine Care
• Routine care for normal well newborn (vitals and discharge per 

normal)
• Frequent vitals without culture

• Every 3-4 hour vitals for 48 hours
• Frequent vitals with a blood culture

• Obtain culture prior to any antibiotics
• Vitals every 3-4 hours until discharge

• Blood culture and consider antibiotics
• Obtain culture prior to any antibiotics
• Vitals every 3-4 hours until discharge
• Antibiotics may be ordered

• Blood culture and antibiotics
• Obtain culture prior to any antibiotics
• Vitals every 3-4 hours until discharge
• Antibiotics per standard published doses for ampicillin and 

gentamicin



Implementation

All infants ≥ 35 weeks should have their risk factors entered into the 
early onset sepsis calculator within 1 hour after delivery.

• Allow for transition; if there is clinical concern a neonatal provider should be called to 
examine the infant.

Recommendations include following vitals every 3-4 hours and 
documentation of any changes for 12-24 hours.

• Physician / PA / Practitioner staff should be informed of clinical changes that rise to 
the level of changing the status during that time frame or if the status remains 
equivocal during the evaluation period.

• The clinician should evaluate the infant for potential sepsis work up and antibiotics.



Implementation: 
It Takes a Team

To effectively implement the calculator, all key 
stakeholders should be involved in the effort to develop 
the process.

• This may include:

• L&D staff

• Obstetricians

• Neonatologists

• Newborn hospitalists & other providers

• Mother-Baby staff

• Information technology

A process should be developed where the early onset 
sepsis calculator is utilized within 1 hour after delivery 
and then every 3-4 hours with vital signs for 12-24 hours.

All providers involved in the infant's care should be 
aware of the process for evaluating and reacting to a 
clinical change.
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Interpreting MDPQC Data



After viewing this chapter, participants should:

1. Know what to do with their MDPQC data.

2. Understand how to interpret their MDPQC benchmarking report.

3. Understand how to interpret general antibiotic prescribing data.

Objectives



Review Your MDPQC Benchmarking Report



✓Review to make sure everything looks right.

➢ If you note any issues, please reach out.

✓ Share results with your quality improvement team.

✓ Share results with your unit physicians/nurses.

✓ Summarize for hospital administration.

What should you do with your data?



• Are there process measures that 

you are not currently 

implementing?

• Is it feasible to implement the 

process measure?

• Where is the low-hanging fruit?

• What are the next steps?

Process Measure Data



Have you educated providers about the use of 

the neonatal early-onset sepsis calculator, goals 

of antibiotic stewardship, and facility initiatives 

related to antibiotic prescribing?

• Formal meeting

• Informal huddle

• Learning Management System

• Emailed information

• Grand Rounds

Staff Education



• This is actually a balancing measure – more positive blood 

cultures means more legitimate reasons for antibiotics.

• Should still be monitored – if there is a sudden jump in blood 

cultures in a given month, the reason should be investigated.

Blood Cultures



These are Outcome 

Measures.

Appropriate use of the 

neonatal early-onset sepsis 

calculator should result in 

reduced admissions and 

transfers to higher levels of 

care!

Direct Admits & Transfers to NICU/SCN



Use caution when interpreting antibiotic data over time – more 

antibiotic use is not necessarily a bad thing.

If antibiotic use increases in a given month, the reason(s) should 

be investigated. Possible factors affecting antibiotic use:

➢ More admissions

➢ Sicker babies

➢ Change in prescribing guidelines/policy

➢ Change in antibiotic stewardship intervention

➢ New prescriber(s) using antibiotics differently

Antibiotic Data



• Disparities exist in the NICU setting 

surrounding quality of care, type of 

care, and outcomes.

• Review your hospital’s rates to see if 

your outcomes are proportionately 

different by race/ethnicity.

• We are only tracking data related to 

this initiative, but hospitals should 

consider tracking additional data 

related to racial and ethnic 

disparities, such as:

➢ Overall infant morbidity and mortality

➢ Breastfeeding

➢ Family satisfaction

➢ High-risk infant follow-up referrals

Disparities Data



MDPQC Neonatal 
Antibiotic 

Stewardship Bundle
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Sustaining Antibiotic Stewardship Activities

Adapted from: https://www.ahrq.gov/antibiotic-use/acute-care/improve/sustain.html



After viewing this chapter, participants should:

1. Identify strategies for sustaining an antibiotic stewardship program.

2. Understand how to tailor messaging on antibiotic stewardship to 

different audiences.

Objectives



✓ Team lead identified

✓ Mission statement of program is clear to clinicians, nurses, and 

administrators

✓ Local guidelines developed (e.g., Use of EOS calculator)

✓ Method in place for tracking and reviewing antibiotic usage and outcomes 

data at least quarterly

✓ Multidisciplinary quality improvement team meeting at least quarterly

✓ Work with infection control/hospital stewardship program

✓ Clinicians understand the importance of and continue to perform daily 

“time out” for patients receiving antibiotics

Checklist for Stewardship Program



✓ Review the goals of an antibiotic stewardship program in the first 1-2 years 

after its formation.

✓ Discuss approaches to show the continued value of your stewardship 

program to both administrators and prescribers.

What’s Next?



✓ Ensure compliance with antibiotic stewardship-related regulatory 

requirements and/or meet criteria in checklists for agencies ranking 

hospitals

• The Joint Commission

• CMS

• US News & World Report

✓ Periodically develop brief summaries of requirements for administrators and 

remind them how your facility is compliant

• Include any recent, local successes related to your program

Keep Administration On Board



Keep Clinicians On Board

✓ Most clinicians want to see improvements in patient-centered outcomes

• Reduction in antibiotic use is usually not enough

✓ Focus on whether existing practices are harming patients necessitating a 

change in practice (antibiotic side effects)

✓ Emphasize that a new treatment approach (stewardship intervention) will 

not worsen clinical outcomes

• Do not focus on cost-savings



Example Calculator Intervention

Goals

• Reduce the number of babies receiving sepsis work-ups, which leads to 
exposure to unnecessary antibiotics, and separation from mothers with 
the potential for delayed bonding and breastfeeding.

Approach

1. Provide education to all clinicians on use of EOS calculator and the process 
for evaluating and reacting to a clinical change

2. All infants ≥35 weeks should be entered into EOS calculator within 1 hour 
after delivery

3. Follow vitals every 3-4 hours and document changes for 12-24 hours



Results

Puopolo, MD, PhD. Neonatal Early-Onset Sepsis Calculator: A Multivariate Approach to Managing Risk of Newborn 
Infection. Presented during MDPQC Neonatal Antibiotic Stewardship Initiative Kick-off: May 7, 2021.



Results

Puopolo, MD, PhD. Neonatal Early-Onset Sepsis Calculator: A Multivariate Approach to Managing Risk of Newborn 
Infection. Presented during MDPQC Neonatal Antibiotic Stewardship Initiative Kick-off: May 7, 2021.

Conclusion: Intervention showed that a decrease in antibiotic therapy 

was successful, without negatively impacting patient outcomes.



Take-Home Messages

✓ Tailor messaging to your audience when discussing stewardship goals and 

achievements.

✓ Consider focusing on specific infectious syndromes (e.g., early-onset sepsis) 

for your stewardship interventions to garner support from clinicians.

✓ Be creative in keeping your program exciting for both you and your unit!
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Content for this toolkit was developed by:

• Azadeh Farzin, MD, MHS – Adventist HealthCare

• David Kanter, MD – LifeBridge Health

• Lois Lee, PharmD, BCPPS – Frederick Health

• Katie Richards, MPH, CPHQ – HQI

• The MDPQC Neonatal Antibiotic Stewardship Workgroup

Thank you for completing the MDPQC Neonatal 
Antibiotic Stewardship Education Toolkit!

If you have any questions about this toolkit, please reach out 
to Katie Richards, krichards@hqi.solutions

mailto:krichards@hqi.solutions

