
Maternal Sepsis: Why Mothers Die 
and How We Can Prevent It

Melissa E Bauer, D.O.
Associate Professor of Anesthesiology

Duke University



Disclosures

• NIH/NICHD UG3 HD108053 (PI)
• Large-scale Implementation of Community Co-led Maternal Sepsis Care Practices to Reduce 

Morbidity and Mortality from Maternal Infection

• IHI Change Package Physician Lead 
Consultant

• Editor for the California Maternal Quality 
Care Collaborative Maternal Sepsis Toolkit

• Chair ACOG/AIM Sepsis in Obstetric Care



Overview

• Definition
• Incidence
• Why do mothers die from sepsis?

• Delay in recognition
• Delay in appropriate treatment
• Delay in escalation of care



April’s Story

https://www.youtube.com/watch?v=BLRAHpsVTHU&featur
e=youtu.be

https://www.youtube.com/watch?v=BLRAHpsVTHU&feature=youtu.be
https://www.youtube.com/watch?v=BLRAHpsVTHU&feature=youtu.be
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Roosa TikRoosa Tikkanen et al,. Commonwealth Fund, 2020.

https//doi.org/10.26099/411v-9255

Global Maternal Mortality Rates



Pregnancy-related deaths due to infection

• 2nd-4th leading cause of maternal death in US, 3rd globally
• No change in the proportion of deaths over time (1987-2019)

• Despite substantial improvement in mortality in the general population

Bauer et al. Anesth Analg (2013) 
Hensley et al. JAMA (2019) 
Kendle et al. AJOG (2019
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Life-threatening condition defined as 
organ dysfunction resulting from 
infection during pregnancy, 
childbirth, post-abortion, or 
postpartum period (up to 42 days)

Bonet M et al. Reprod Health (2017)



• Varies due to case ascertainment and 
definitions

• Sepsis incidence
• Sepsis (1:1000, 1:2500, 1:4200, 1:10,000)

• Mortality
• 9%, 10%, 14%

Bauer et al. Anesth Analg (2013)
Hensley et al. JAMA (2019)
Kendle et al. AJOG (2019)

Incidence and Mortality



Preventability

California North Carolina Michigan
39% Preventable 43% Preventable 73% Preventable

Bauer et al. Obstet Gynecol (2015) 
Berg CJ et al. Obstet Gynecol (2005) 
Main EK et al. Obstet Gynecol (2015)



Three Deadly Delays

Recognition Treatment Esclation of 
Care

Seacrist et al. JOGNN 2019 
Bauer et al. Obstet Gynecol 2015



Three Deadly Delays

Recognition Treatment Esclation of 
Care

Seacrist et al. JOGNN 2019
Bauer et al. Obstet Gynecol 2015



Sepsis Bundle and Toolkit

To be updated in early 
2024

2023

Obstet Gynecol. 2023 Sep 1;142(3):481-492. 

https://www.cmqcc.org/resources-toolkits/toolkits/improving-diagnosis-and-treatment-maternal-sepsis-errata-712022
https://journals.lww.com/greenjournal/fulltext/2023/09000/alliance_for_innovation_on_maternal_health_.7.aspx#:%7E:text=Maternal%20sepsis%20is%20defined%20by,(up%20to%2042%20days).
https://saferbirth.org/psbs/sepsis-in-obstetric-care/


Hospital Implementation Teams

• 63 birthing 
hospitals in MI

• 66 hospitals in 
CA

• Mentorship 
teams

• Doctor
• Nurse
• Community 

Leader
• Consultant 

with lived 
experience

Hospital Implementation



Recognition



Why is maternal sepsis different?

Maternal Physiology Sepsis 

Heart rate

White blood cell count

Blood pressure

Lactic acid



In-hospital Recognition Pearls

•Most patients do not have any risk factors
•No fever (or hypothermia) ≠ No sepsis 
•What is not in the chart can be most 
important

16Bauer et al., Anesth and Analg 2013
Bauer et al., Obstet Gynecol 2015.



Outside of the Hospital

• Over 50% of cases occur during postpartum 
readmission

• How can we also help the patient identify when 
to seek care?

• How can we help the patient be listened to and 
feel heard?

Hensley et al. JAMA 2019



Patient Barriers to Care

• 20 total interviews
• 19 survivors with 8 support persons
• 1 support person of a non-survivor

• Goals: 
• Identify barriers to care
• Listen to patient’s stories and lessons learned
• Create solutions to address barriers



Patients did not remember education about 
about warning signs

• “I think if when they discharged me, if they 
had said be on the lookout for these 
symptoms, if you have any of them, call and 
check in. If they had taken five minutes to do 
that, I think it would’ve made a huge 
difference.”
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• AIM Cornerstone resource, 
originally developed by the 
Council for Patient Safety in 
Women’s Health Care

• Translated into 28 languages

• Standardized patient education

Urgent Maternal Warning Signs

www.saferbirth.org/aim-resources/aim-cornerstones/urgent-maternal-warning-signs/



Phone Discharge Education

21



Community Dissemination

Approach

Public Health 
Departments 

and WIC

Community 
Based 

Organizations

Houses of 
Worship

Doulas and 
Home Visiting 

Nursing 
Program



Patient advocacy

•“I wish someone would've explained the 
signs and how to advocate for themselves. 

Like if you call and they tell you don't 
come, still go. Go. It's better to go instead 
of waiting because hours is the difference 

between dire circumstances and dire 
consequences. ”



Co-Created with Community and
Patients with Lived Experience

•Advocacy Language
•Advocacy Actions



Advocacy Language





Patient Concerns dismissed as normal

“She’s dismissed there and throughout the 
whole stay whenever we brought these 
things up it was, ‘you just had a baby, 

everything’s okay. Don’t worry, you just had 
a baby,’ and that was the recurring theme 

throughout our stay.”



But if they had asked further…

“I had no strength; I couldn’t even go to the 
kitchen to get a glass of water”

“I was so weak; I couldn’t stand up”

“I was short of breath after brushing my teeth and 
had to lie down on the bed”



Warning Signs: 
Questions to Ask





Treatment



Antibiotics



•Antibiotics within one hour
•8% mortality

•Antibiotics after one hour
•20% mortality

Bauer ME et al. Anesth Analg (2018)

Importance of prompt antibiotic therapy 
In Pregnant Patients



CMQCC Toolkit



Surviving Sepsis Campaign:

Evans et al. Critical Care Med (2021)



Only 13% (2/15) patients received appropriate 
initial antibiotics
After ICU or ID consult, 67% (10/15) were 
appropriate for clinical situation

20% (3/15) did not live long enough for subsequent therapy
13% (2/15) appropriateness was unable to be determined

Bauer et al. Obstet Gynecol (2015)



Combination therapy

• Clindamycin with ß-lactams to inhibit 
exotoxin production

• Group A streptococcus (7-10% of 
cases)



Systems-based solutions

•Automated dispensing system 
availability

•IV access
•Pharmacy
•Waiting for transport

. 



Fluid 
administration



Evans et al. Critical Care Med (2021)

Surviving Sepsis Campaign: 



. 

• 22 studies
• 1,193 patients
• 2,008 observations

Bauer Am J Perinatol (2018)



During Pregnancy

Bauer ME et al. Am J Perinatol (2018)

Outside of labor 
<2 mmol/L

Bauer Am J Perinatol (2018)



2nd stage of Labor

Bauer ME et al. Am J Perinatol (2018)Bauer Am J Perinatol (2018)



At Delivery

Bauer ME et al. Am J Perinatol (2018)

Should return back to
< 2 mmol/L
within 30- 60 minutes
After delivery

Bauer Am J Perinatol (2018)



Escalation of Care



Albright et al. AJOG (2014)

Sepsis in Obstetrics Score



Sepsis Calculator

http://perinatology.com/calculators/Sepsis%20Calculator.htm

http://perinatology.com/calculators/Sepsis%20Calculator.htm


Provider Resources



Action Items

•Recognition
Develop sepsis screening (prior lecture)

•Treatment
Work with pharmacy to obtain prompt antibiotics
Antibiotic selection

•Escalation of care
Have criteria for escalation of care



Thank you

• Contact information: Melissa.e.bauer@duke.edu
• Twitter: @MelissaEBauer1

mailto:Melissa.e.bauer@duke.edu
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